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PREFACE 


This book has been written in order to present the methods of 
modern management and the application of the scientific method 
to the various phases of that management. It is not a critical 
analysis of industrial methods. It endeavors to give the procedures 
which modern industrial and business managers are actually using 
in the management of their companies. For example, when it was 
found that a number of companies were applying the scientific 
method to most of their management problems the author decided 
that that procedure was essential and included it in this book. Dur¬ 
ing personal visits to companies and in conferences with industrial 
executives, the author found a number of them defining modern 
management in the way in which it is defined in Chapter I, each 
arriving at his definition independently of the others. Periodically 
these executives would investigate the status of the various M’s 
of management and improve those phases which needed improv¬ 
ing. Because these managers defined their job of management 
and executed it in that scientific way, the author decided that the 
definition which these managers use was a fitting one to employ 
as the definition of modern management in this book. 

This material is based upon: personal visits by the author to 
42 industrial and business concerns, and information from 233 
companies, principally through the cooperation of the National 
Industrial Conference Board of New York City, Cornell Uni¬ 
versity, and Purdue University; the author’s consulting work in 
industry and his business experience; his courses in industrial 
engineering and management, and personnel administration at 
Purdue University; and graduate study at Purdue and Cornell 
Universities. 

The chapters in this book follow a titular sequence similar to 
the divisions of the definition of modern management. Each 
chapter represents one of the phases of management: Methods, 
Money, Men, Materials, Manufacturing, Marketing, and Meas¬ 
urement. 
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FOREWORD 


That distinctive activity or function which we call manage¬ 
ment emerges more clearly year by year as the key creative 
element in the modern economic organization, under whatever 
political principle that organization operates. It is not yet easy 
to define sharply, either as a group of people or as a function, 
because management activities are much more widely diffused in 
the productive organization than is commonly supposed; but no 
one who understands the nature of the productive process today 
can doubt its intrinsic importance. Its effective application and 
development are as indispensable for economic and social prog¬ 
ress under a communistic organization as under an enterprise 
organization—perhaps more so, since the latter tends naturally 
to foster and nourish it, while the former tends to minimize or 
short-circuit the management function in the effort to develop 
the state as a creative agency of economic welfare. 

It is possible that in the course of economic and social evolu¬ 
tion the next step will be the ultimate emergence of the state 
as a distinctive creative agency to which management will be 
subordinate; but we are a long way from this outcome, and it 
is clear from current experience that the evolutionary process 
cannot safely be speeded or short-circuited. This is still pre¬ 
eminently the age of management; we have, in fact, only entered 
upon this stage of evolution. Management has only begun to 
be conscious of itself, of its functions, and its responsibilities. 
The steady and rapid spread of the scientific approach to the 
problems of management, as younger men have come into the 
field of management responsibility, the development of profes¬ 
sional organization and technical literature, and such systematic 
expositions of practice as the present volume, are clear indica¬ 
tions that the management function, if not increasingly short- 
circuited by political forces, faces forward to a long period of 
fruitful growth. 

' Three facts stand out when the future field of business man¬ 
agement is considered. First, we have definitely outgrown the 
agricultural economy' which until recently so strongly influenced 
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our institutions and our attitude toward broader economic prob¬ 
lems. We have become irrevocably industrialized. Second, our 
industrial progress has been so rapid, and demands for volume 
production have been so insistent, that insufficient care and 
thought have been given to developing an administrative tech¬ 
nique comprehensive but flexible enough to meet all conditions. 
And third, because of errors of execution and maladjustments 
resulting from unbalanced growth, our whole system is vulner¬ 
able to attack by tlj/g^e who, vociferously stressing the short¬ 
comings and disingenuously silent about the outstanding accom¬ 
plishments of our enterprise system, would substitute some form 
of compulsory collectivist cojjtrol. 

The record of American industrial management is a record 
of achievement. Initiative, willingness to take great risks, and 
indomitable determination to overcome obstacles have charac¬ 
terized the progress of this country from a position of com¬ 
parative insignificance among the industrial nations to one of 
leadership. These qualities were essential in a period of develop¬ 
ment from pioneer beginnings. 

They still are indispensable, but now additional attributes are 
called for. The gains that have been made must be consolidated, 
operating technique must be adjusted to conditions which now 
prevail, management must be open-minded and responsive to 
changes which it is called on to meet. It must become familiar 
with a constantly wider range of knowledge concerning external 
economic, social, and political factors and influences affecting its 
problems. Adaptability and willingness to appropriate the best 
that modern management technique and economic research can 
offer characterize the alert executive of today. 

To study the technique, the problems, and the possibilities of 
modern management is to study the key to the economic future 
of this country. 


Virgil Jordan 
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Chapter I 

THE MEANING OF MODERN MANAGEMENT 

Ql^ange is always taking place in industry. What is commonly 
manufactured today may be obsolete or not used tomorrow. We 
go from the old to the new. The key to industrial well-being 
in one period may be different from that of another. In the 
yesterdays, buggies and wagons, heating stoves, phonographs, 
oil lamps, and silent motion pictures were made; today, auto¬ 
mobiles, furnaces, electric lights, radios, and talking motion 
pictures are manufactured; airplanes, air-conditioning equip¬ 
ment, television, prefabricated houses, and technicolor “talkies” 
are being brought to pass; and tomorrow we may have strato¬ 
sphere rockets and three-dimensional technicolored television. 

Similarly, emphasis upon industrial functions changes. In the 
latter half of the last century, production opened the door of 
industrial well-being. What industry produced, it could usually 
sell—it had a sellers’ market. In the present, our men and ma¬ 
chines can produce an abundance of the world’s goods—^by mass 
production. Some call it over-production, others under-consump¬ 
tion. Industry now tends to produce what it can sell—a buyers’ 
market. Distribution has become more complex. Mass manufac¬ 
turing and marketing have brought mass management. In the 
future, the functional emphasis in industry may be upon service 
—service on the product and service to the people as .consumers 
and workers. 

Competition has become keener along with a tendency toward 
governmental regulation of industry as exemplified by the Na¬ 
tional Labor Relations Act, the Social Security Act, and espe¬ 
cially the National Industrial Recovery Act, whose shadow still 
remains, even though it was declared unconstitutional. Although 
the NRA endeavored to abolish child labor and to establish 
maximum hours of labor, minimum rates of pay, fair trade prac- 
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tices, and the right of employees to organize, choose their own 
representatives, and bargain collectively, no restrictions were 
placed upon the output per worker, the adoption of more efB- 
cient methods of management and work, planning, or the design 
and development of new products. Many ask today for a planned 
economy, and we might at least expect closer governmental regu¬ 
lation or cooperation, ^hether competition becomes keener, or 
governmental regulation becomes stricter, industry will have to 
produce and distribu^ goods and services at less cost in order 
to make a profit. ,^^ffedern industrial management finds itself 
faced, generally as well as specifically, with more and more 
complex and difficult problems from the beginning of production 
to the end of distribution. H^w shall they be solved? The search 
for their answers is the new frontier in industry. 

The application of science and the scientific method to indus¬ 
try seems to be the new frontier of modern management. For¬ 
merly, management was qualitative, but now it is quantitative as 
well. It w'as formerly an art; now it is becoming a science, with) 
cost measured in dollars, tolerances to ten-thousandths of an 

j 

inch, ratios and efficiency in percentages, work in minutes of 
human energy, and individual motions and operations in thou¬ 
sandths of a second. Management is measuring its achievement. 
Though its goals may be the employment of workers and the* 
increase of human happiness, its effectiveness is still considered 
as being measured by its profits. The application of science and 
scientific methods, the increase of human happiness in industry, 
and a decrease in prices^ may not be incompatible with profits. 
Price, today, may be set by competition (or regulation), but one 
of the ways to make a profit is to apply scientific methods to 
management and other problems. 


'See H. G. Moulton, Income and Economic Progress (Washington, D. C.: Brook¬ 
ings Institution, 1935), for an excellent discussion of prices. 

Also with reference to prices and the whole matter of production, Henry Ford has 
said: “The only formula for providing prosperity is, through the aid of science, to 
produce the largest possible amount of goods with the least possible amount of 
human labor, marking each lowering of the cost of production by an increase of 
wages and a decrease in selling price. If this principle be carried through distribu¬ 
tion and service, real wages will constantly rise and the amount of goods called for 
will employ every human being who needs employment And sufficient wealth in 
usable things will be created to supply all needs. That is the only way it can 
come.” From an interview with Henry Ford by Samuel Crowthcr, “The Only Real 
Security,” Saturday Evening Post, Feb. i, 1936, p. 58, 



THE SCIENTIFIC METHOD 


3 


THE SCIENTIFIC METHOD 

The scientific method involves: 

1. A clear statement of the problem. 

2. The collection of data and facts previously discovered about the problem, 
and the recording of them in usable form. 

(a) Reading books, technical bulletins, journals, etc., on what has been 
found in the past about the problem. 

3. The observation, collection, and recording of all possible present facts re¬ 
lating to the problem and its solution. 

(a) Personal visits, interviews, and correspondence with organizations 
and persons who have had experience with simlar problems. 

(b) Developing of the various possibilities of solving the problem. 

4. The analysis and classification of present and past facts. Comparison of ad¬ 
vantages and disadvantages of the facts. 

5. The deduction of principles and laws derived from the facts, the applica¬ 
tion of the deductions to develop new results and facts, and the formula¬ 
tion of a logical solution based upon those facts. 

6. The test and retest of the solution by repetition of the investigation, and 
the use and reuse of the solution so long as its value proves to be correct 
and adequate. 

Good sou^ judgment in industrial management involves these' 
processes.^^al reasoning is difficult without them. It is relatively 
easy to guess, but troublesome and difficult to find out and know 
the facts. The modern manager’s personal opinions, prejudices, 
and emotions may lead him astray; the application of scientific 
methods plus his personal opinion may not, “May not” was used 
instead of “cannot” because it must be recognized that the man¬ 
ager has to deal with men, and that men are feeling people as 
well as thinking people, and that they must be managed with a 
recognition of feelings as well as facts. It is necessary to con¬ 
sider both feelings and facts, and to develop an ideal of faith 
and facts. 

The scientific method may also be stated as: (i) the analysis 
of the different parts of the problem, breaking it into its dif¬ 
ferent elements; and (2) synthesis—the study of each element, 
the synthesis of those elements into a new solution, and the use 
of the best proved elements. 

A manufacturing concern in the Middle West solves its man¬ 
agement problems by the following steps centered around a 
major statement of the project: 

Analyze (Study) 

Plan (Design) 
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Direct (Manage) 

Do (Produce) 

Assemble (Sell) 

Dress up (Tell) 

Equip (Supply) 

Review (Counsel) 

Figure (Calculate) 

Report (Mop up) 


The complete managerial set-up is based upon the philosophy 
of following throughgj^is cycle of thought in solving any man- 
agment problem. 

>^^^odern management must be humanistic, materialistic, and 
scientific in order to profit under strict competition or regula¬ 
tion, It must not only select, control, and dispose of methods, 
money, men, material, machinery, manufacturing, marketing, 
and measurement, but it must deal with these means scientifically. 
However, the most scientific may be the most humanistic and 
materialistic as well as the most business-like and profitable. The 
task is large and difficult, but modern management is expected 
to do the largest and most difficult of tasks. 


I DEFINITION OF MODERN MANAGEMENT 

jModern management may be defined as the scientific selection^ 
control, and disposition of methods, money, men, materials, 
MACHINERY, MAINTENANCE, MANUFACTURING, MARKETING, 
and MEASUREMENT. 

The application of scientific methods to these M’s of manage¬ 
ment involves: 


I. Methods. 

Policies and Principles, 

Organization. 

Job Description, Evaluation, and Classification. 
Time and Motion Economy. 

Simplification, Standardization, and System. 


II. Money. 

Ownership. 

Financing. 

General Accounting. 
Cost Accounting. 
Wage Incentives. 
Profits. 
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III. Mbn. 

Personnel Management. 

Employment. 

Employee-Employer Dealings. 

Personnel Maintenance. 

Training and Education. 

Medical and Health Service. 

Safety and Accident Prevention. 

Personnel Service Work. 

IV. Materials, Machinery, and Maintenance. 

Plant Location and Layout. 

Purchasing. 

Material Handling. 

Stores. 

Machinery and Equipment. 

Lighting. 

Power, Heating, and Air-conditioning. 

Maintenance. 

Waste. 

V. Manufacturing (Production Control). 

Issuing of Orders. 

Planning and Engineering. 

Routing. 

Scheduling. 

Dispatching. 

Inspection. 

VI. Marketing. 

Market Analysis. 

Selling the Product. 

Advertising, Publicity, and Public Relations. 

VII. Measurement. 

Research. 

Profits and Budgets. 

Performance Ratios, Percentages, and Charts. 

Social Service. 

From this outline it can be seen that modern management 
deals with numerous and varied problems which run the gamut 
of the M’s of management. Although these problems of man¬ 
agement are numerous, the scientific method can be applied to 
them. 

If a manager had the problem of deciding upon the proper 
organization for his company, the application of the scientific 
method to that management problem would involve a clear stat6- 
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merit of the problem of defining an organization, the collection 
of facts about the company’s present and past organization and 
about similar and dissimilar organizations in companies manu¬ 
facturing the same and related products, a study of the books 
on this phase of management, talks with other managers, and 
the various other procedures of obtaining all the facts about 
organizations in that particular industry. After these facts were 
collected, they could be classified according to companies, prod¬ 
ucts, types, etc. A dejyylption of each job and even a time study 
of each operation could be made. By using all these facts and 
their classifications, that manager would come to a sounder de¬ 
cision on the problem of organization than he could without the 
facts. 

I Although some people consider the application of the scien¬ 
tific method to human problems extremely difficult, if not im¬ 
possible, yet it can be applied to those problems as well. For 
example, in the problem of the selection of the proper person 
from a group of persons for a particular job, the scientific 
method can be applied. The manager could first make, or have 
made, a clear statement of the problem and the job (job de¬ 
scription) for which he is selecting. Second, he could collect 
facts about the various persons comprising the group available: 
facts about their intelligence by means of intelligence tests; their 
knowledge by means of trade tests and examinations; their edu¬ 
cation from their application blanks and references; the condi¬ 
tion of their health from physical examinations; their character 
from ratings and references; their habits from references; their 
personality from ratings, references, and interviews; their abil¬ 
ity to do the job from trade tests, application blanks, references, 
etc. After these facts about each applicant had been collected, 
they could be classified according to the advantages and disad¬ 
vantages of each person’s qualities for doing the work. Then if 
the solution of the problem, that is, the selection of the proper 
person, were based upon those facts, it is more likely that a 
better selection would result than if selection werer based only 
upon a personal interview, or from personal acquaintance with¬ 
out such detailed facts. 

Again, in the marketing field, if a person has the problem 
of marketing a new product, the scientific method could apply 
similarly. The manager would again collect facts about the prod¬ 
uct before it was put Into production. He would analyze the 
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market with respect to that particular product, collecting facts 
from a representative sampling of people as to their needs and 
desires for, and the probable sale of, that product. After the 
collecting of facts from such marketing analysis and survey, the 
manager would classify his facts and have a better basis for 
solving the problem of the production than if he were guided 
only by his own personal opinion. 

Applications of the scientific method such as these can be 
made to the various problems of management, if only managers 
would take the time and thought and make the effort. 

THE MAKERS OF MODERN MANAGEMENT 

Modern management is the result of the scientific manage¬ 
ment movement which has developed during the last sixty years 
largely from the work of Frederick W. Taylor,^ the father of 
scientific management, and through the efforts of other makers 
of modern management—Henry L. Gantt,* Frank B.* and Lil¬ 
lian M. Gilbreth, Harrington Emerson, Carl G. L. Barth, and 
others.^ 

The work of Frederick W. Taylor (1856-1915) gave the 
greatest impetus to scientific management. While preparing for 
Harvard at the Phillips Exeter Academy his eyesight became 
impaired. This difficulty caused him to leave school and enter 
the employ of the Midvale Steel Company in Philadelphia in 
1878. He was successively and successfully gang boss, assistant 
foreman, foreman of the machine shop, master mechanic, chief 
draftsman, and chief engineer, to 1889. While working at the 
Midvale Steel Company he carried on his engineering educa¬ 
tion at the Stevens Institute of Technology without attending 
classes. Although the effort of combining his technical studies 
with employment was strenuous, he graduated in 1883. After 
he left the Midvale Steel Company he began the work of or¬ 
ganizing the management of manufacturing establishments of 

^ F. B. Copley. Frederick If* Taylor, The Father of Scientific Management, New 
York: Harper & Brothers, 1923. Vols. I and II. 

*L. P. Alford. Henry Laurence Gantt, Leader in Industry. New York: American 
Society of Mechanical Engineers. (Harper k Brothers), 1934. 

* Lillian M. Gilbreth. The Quest of the One Best Way —A Sketch of the Life of 
Frank Bunker Gilbreth. New York: The Society of Industrial Engineers. 

*In recent years such men as Dexter S. Kimball (Principles of Industrial Organi- 
nation), L. P. Alford (Managemenfs Handbook, Cost and Production Handbook, 
and Lavjs of Management), and H. S. Person have helped carry forward the 
management movement. 
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various kinds, which included the Bethlehem Steel Company and 
the William Cramp and Sons Ship and Engine Building Company. 

In addition to his contributions in the field of management 
he received one hundred patents for various inventions, one of 
the more outstanding being the Taylor-White process of treating 
modern high-speed tool steel. He received the gold medal from 
the Paris Exposition in 1900 in recognition of this discovery. 

When Taylor had accumulated a sufficient amount of money to 
provide for his private needs, he retired from active manage¬ 
ment work, and devoted himself to transmitting his management 
ideas to others through lectures at his home, demonstrations in 
industrial plants, and his writings. His principal publications in 
the management field were: The Art of Cutting Metals, 1906; 
The Principles of Scientific Management, 1911; Shop Manage¬ 
ment, 1911; and numerous articles in Mechanical Engineering, 
and the Transactions of the American Society of Mechanical 
Engineers, of which he was president in 1905-06. 

^ strenuous effort and through many difficulties in engineer¬ 
ing and management in steel companies and other manufacturing 
plants he developed the first principles of scientific management, 
whifch he later stated as follows: 

Scientific management in its essence, consists of a certain philosophy, which 
results in a combination of the four great underlying principles of manage¬ 
ment: 

First. The development of true science. 

Second. The scientific selectign of workmen. 

Third. Their scientific education and development. 

Fourth. Intimate, friendly cooperation between the management and the 
man.^ 

Although Taylor’s chief contributions were the principles of 
scientific management, he made a number of specific management 
contributions, such as the Taylor differential piece rate system 
of wage payment,* time study,* method study, as well as his 
procedure for carrying on research. 

After his death, Taylor’s work in scientific management was 
promoted by the Society of Industrial Engineers and the Taylor 
Society, which combined into the present Society for the Ad- 

W. Taylor. The Principles of Scientific Management, New York: Harper & 
Brothers, 1911. P. 130. 

*S|te a description of the Taylor differential piece rate system in the section 
entitled “Wage Incentives” in Chapter IV, “Money,” and his definition of time 
study in the section—“Time and Motion Stut^y^’ in Chapter III, “Methods.” 




THE MAKERS OF MODERN MANAGEMENT 


9 


vancement of Management. The management section of the 
American Society of Mechanical Engineers and the American 
Management Association have aided nobly in carrying forward 
the management movement. Taylor’s principles have withstood 
the test of time as being fundamentally sound, but, with the 
constant and rapid changes in industry, the Taylor Society con¬ 
sidered that a restatement of the principles of scientific manage¬ 
ment would clarify them in the light of recent practice. H. S. 
Person, then Managing Director of the Taylor Society, restated 
the principles of scientific management in 1929 to meet these 
changing conditions, as follows: 

1. Management Research, Research, investigation, and experiment (with 
their processes of analysis, measurement, comparison, etc.) constitute the only 
sound basis for the solution of managerial problems; for determinations of 
purpose, policy, program, project, product, material, machine, tool, type of 
ability or skill, method and other factors, and the coordination of these in 
purposeful effort. 

2. Management Standards. To make them useful to an enterprise, the re¬ 
sults of research, investigation, and experiment must be made available to the 
cooperating group in the form of defined and published standards which serve 
as common goals, facilities, and methods, and which replace chance and varia¬ 
ble factors by constants in terms of which may be made calculations and 
plans which may be expected to come true. 

3. Management Control. There must be established a systematic procedure, 
based on the defined standards, for the execution of work; a procedure which 
directs the researches, establishes and maintains the standards, initiates opera¬ 
tions and controls work in process; which facilitates each specialized effort and 
coordinates all specialized efforts, to the end that the common objective may 
be achieved with a minimum of waste of human and material energies, and 
with a maximum of human welfare and contentment. 

4. Cooperation. Durably effective management requires recognition of the 
natural laws of cooperation; involving the integration of individual interests 
and desires with group interests and desires and of individual capacities with 
the requirements of group purposes; the substitution of the laws of situations 
for individual authority, guess, and whim; and the recognition and capitaliza¬ 
tion of human differences, motives, desires, and capacities in the promotion of a 
common purpose.^ 

Closely associated with Taylor in some of his management 
work was Henry Laurence Gantt (1861-1919), who was also 
one of the leaders in industrial management in his day. 

After graduation from the Johns Hopkins University at the 
age of nineteen, Gantt studied at the Stevens Institute of Tech- 

^The Taylor Society. H. S. Person (Editor). Scientific Management in American 
Industry. New York: Harper k Brothers. 1929. Pp. lo-ii. 
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nology, where he received his degree in mechanical engineering 
in 1884. He soon became associated with Frederick W. Taylor 
at the Midvale and Bethlehem Steel Companies, where he too 
rose rapidly in the fields of industrial engineering and manage¬ 
ment, to the extent that he established his own consulting prac¬ 
tice as an industrial engineer. During the World War, Gantt 
acted in a consulting capacity for the Ordnance Department. 
His principal books were: Work, Wages, and Profits: Their 
Influence on Cost of^J^iving; Industrial Leadership (Yale lec¬ 
tures) ; and Organizing for Wo/k. 

Gantt was one of the early industrial engineers to emphasize 
unlimited production for serj^ice to the community or country 
rather than for profit. He contended that such service is the 
foundation of all industry, and that any reward or profit that 
business arbitrarily takes over and above that to which it is 
justly entitled for service rendered is a menace to the permanent 
industrial peace of the world. 

In 1919 he predicted an industrial crisis unless industry ac¬ 
cepted its social responsibility and devoted itself primarily to 
service instead of profits; otherwise, the community would ulti¬ 
mately make the attempt to take it over in order to operate it 
in its own interests.^ He suggested that the industrial engineer 
who studied industrial problems scientifically was the man to 
carry on unlimited production for service rather than for profits, 
primarily. 

Mr. Gantt’s chief contributions in the field of industrial en¬ 
gineering were: 

1. Establishing of methods of distributing costs and expense. Mr. Gantt said, 
‘‘The indirect expense chargeable to the output of a factory should bear the 
same ratio to the indirect expense necessary to run the factory at normal ca¬ 
pacity, as the output in question bears to the normal output of the factory.”* 
He emphasized that this plan was better than charging all overhead of the 
company in time of depression to the cost of the specific product or products 
being manufactured. 

2. The calculation and charting of idleness expense, which showed the 
expense of idle machines and departments. 

3. The setting of tasks for management. 

4. Formulation, of the Gantt man and machine record charts ;* layout and 

'H. L. Gantt. Organizing for Work, New York: Harcourt, Brace & Howe* I9i9« 

P. 15. 

*H. L. Gantt Organizing for Work. New York: Harcourt, Brace k Howe. 
1919. P. 34. 

* Samples of Gantt charts are given in Chapter VII, “Manufacturing.” 
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load charts; order record charts; bonus record charts; and other record and 
progress charts. These charts gave a comparison between what each man, 
machine, department, etc., produced and what should have been produced, 
and thereby their efficiencies and inefficiencies. 

5. The use of the element of time as a basis or unit of work. 

No description of the management movement and its devel¬ 
opment would be complete without a statement of the work 
and contributions to the field of management of Frank B. Gil- 
breth (1868-1924). 

While preparing for college at the Boston schools he felt the 
urge of a business career upon being encouraged by a friend to 
enter the contracting business. After serving as an apprentice, 
he rose rapidly through supervisorship to be a manager. The 
next step was either to form a partnership or to enter business 
for himself. He chose the latter. In his own company he soon 
established a reputation for doing things which other contractors 
could not do, such as waterproofing cellars, speed work, cost 
plus a fixed sum, and various concrete and business systems. He 
applied time, motion, and fatigue study to work and prepared 
standard practice instructions, all of which led him to enter the 
management field, where he established management methods 
not only in construction companies, but also in various types of 
industrial plants. He also applied these methods to the produc¬ 
tion of supplies during the World War. After the Armistice he 
continued his work and established laboratories for research in 
management methods. 

His contributions to the management movement were great. 
Among the most important were: 

1. Motion Study, (a) The reduction of best practice to writ¬ 
ing and the enumeration of the motions used and the variables 
which affect each motion; therbligs; and cyclegraphs. (b) The 
one best way of doing work.^ 

2. Fatigue Study. The accurate determination of the causes 
of fatigue in performing various types of work, the elimination 
of all unnecessary fatigue, the reduction of the necessary fatigue 
to the lowest amount possible, the providing of all possible 
means of overcoming fatigue, and the recording of fatigue facts 
in such form that every worker can use them for himself to get 
more out of life.^ 


^F. B. Gilbrfth, Motion Study, London: Constable & Co. 19x1. 

•F. B. and L. M. Gilbreth. Fatigue Study, New York: The Macmillan Co. 19x9* 
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3. Micromotion Study. The use of motion pictures in motion 
study. 

4. The application of scientific management to industrial 
work, especially within the fields of motion study, waste elimina¬ 
tion, handling materials, and management conditions; and the 
emphasis upon the human problems of management, such as, the 
Three Position Plan of Promotion, “fortune sheets,” etc. 

Although his wife. Dr. Lillian M. Gilbreth, was a constant 
partner in his work, ^e has made distinct individual contribu¬ 
tions to the field of industrial ^engineering, in addition to the 
ones on which she cooperated with her husband. Some of them 
are: The psychology of man»gement,^ the application of indus¬ 
trial engineering and motion study to the work of the home, 
and the teaching of micromotion study. 

All these—Taylor, Gantt, and the Gilbreths—along with Har¬ 
rington Emerson, Carl G. L. Barth, and the others have carried 
forward the management movement until today a company 
which does not apply science and the scientific method to its work 
may soon be left behind and will not be able to keep up with 
modern progress. 

Industry has recently passed through a severe depression, and 
all costs have been scrutinized and cut. Some old methods have 
fallen by the wayside and new ones have been adopted until 
today the following differences between the old and new types 
of management stand out: 

^ Old Rule-of-Thumb, Triai^ Modern Scientific 

and-Error Management Management 

,1. Decisions based upon personal i. Decisions based upon facts, scien- 
opinions, prejudices, trial and er- tific knowledge, and a science of 
ror, and guesswork, work. 

2. Responsibility for knowledge of 2. Management assumes responsi- 
trade, methods of work, planning, bility for knowledge of work, 
and production rests with worker. methods, planning, and produc¬ 
tion. 

3. Records left to memory of worker 3. Accurate, definite, written rec- 

and foreman. ords. 

4. Amount of work and tasks set 4. Task and amount of work set by 

by worker. management—time and motion 

study, and job analyses. 

5. Selection of workers on the basis 5. Scientific selection . and training 

of personal opinion only. of workers. 

'Lillian M. Gilbreth. The Psychology of Management Sturgis k Walter Co. 1914. 
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6. Low wages and low cost. 6. High wages and low cost. 

7. Time and straight piecework 7. Incentive wages, 

wages. 

8. Individualism. 8. Cooperation. 

9. Restriction of output under volun- 9. Maximum output under increased 

tary production. production activities. 

10. Management drives workers. 10. Management leads workers. 

11. Generalization of trades. ii. Specialization of workers. 

12. Belief that workers’ and manage-12. Belief that interests of workers 

ment’s interests are different. and management are similar. 

For rating modern management, Mr. Charles ReitelF has de¬ 
vised the following scale. Each principle is rated from o for 
the firm with inferior management, 5 average, and 10 superior 
according to the methods listed. The excellence of the manage¬ 
ment is judged by the total score from o to 100, and o to 10 
for each of the following ten divisions (place the rating in the 
blank rectangle after each division) : 

THE MANAGEMENT PRINCIPLES AND METHODS 
IN THE SUPERIOR FIRM 

I. Informed Leadership. 

1. Weekly or Monthly Reports from all Divisions— 

Production, Sales, Executive, and Financial Showing: 

(A) What Should Have Been Accomplished 
(Standards). 

(B) Variances of Actual Performance from Stand¬ 
ards. 

2. Budgetary Control Over All Expenditures. 

3. Forecasts Showing Future Trends. 

II. Sound Organization. 

1. Organization Set-Up Clean-Cut and Definite. 

(A) Fixed Responsibility. 

(B) No Overlapping Authority. 

(C) Complete Coordination among All Depart¬ 
ments, Especially between Sales and Produc¬ 
tion. 

2. Centralized Personnel Management. 

3. Organization Chart Covering Both Personnel and 
Functions. 

^4. Development of Understudies for Executive Positions. 

III. Balanced Financial Structure. 

1. Adequate Liquid Investments to Meet Exigencies. 

2. Funds Available for Making Advantageous Purchases 
and Taking Discounts. 

^Charles Reitcll,.“How Good Is Your Management?’* Factory Management and 
Maintenance. Vol. 93. No. 1. January, 1935. P. 12. 
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3. Current Ratios Including Inventory Controlled by 
Use of Budgets. 

4. Financial Provisions for Replacing Depleted and De¬ 
preciated Assets. 

5. Excess and Idle Capacity Carefully Measured. 



IV. Proper Marketing of Product. 


1. Complete Market Analysis Periodically Showing Ac¬ 
tual vs. Potential Sales by Lines of Product, by Ter¬ 
ritories, and by Salesmen. 

2. Sales Efforts^dknalyzed, Controlled, and Directed to 
Obtain Maximum Results from Effort Expended. 

3. Sales Analyzed on Basis o 1 Profit Realization. 

4. Customer Service Made Important Function. 



V. Effective Physical Equipment and Layout. 


1. Modern Machinery Provided. 

2. Layout Takes Advantage of Synchronized Progressive 
Line. 

3. All Production on a Standard Time Basis. 

4. Excellent Maintenance Provided, Keeping Equipment 
in Standard Condition. 

5. Repairs Carefully Recorded and Standards Set. 



VI. Simple, Adequate Records. 

1. All Unnecessary Records Eliminated. 

2. Records and Reports Meet Specific Needs of Those 
Who Use Them. 

3. Modern Mechanical Bookkeeping and Statistical 
Methods Used. 

4. Records and Timely Reports Covering Products and 
Performance. 

5. Accounting and Costs Parallel Lines of Organization. 

6. Proper and Adequate Filing, 



VII. The Development of Standards. 


1. Standard Costs Wherein the Accounting System Por¬ 
trays Required Performance Rather Than Merely 
Recording History. 

2. Variances from Standard Reported Daily, Weekly, 
or Monthly. 

3. Variances Subjected to Follow-up Program. 

4. Overheads Controlled by Flexible Budgets with 
Definite Responsibility. 

5. Constant Study and Revision of Standards. 



VIII. Measured Incentives. 

I. Direct Labor Controlled by Incentives Based upon 
Performance Standards. 
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2. Sales Incentives Provided for Sales Effort Covering 
Both Volume and Profit Realization. 

3. Key-Man Bonus Established for All Supervisors. 

4. Executive Compensation Plan for Top Executives. 

5. All Bonuses Related to Superperformance and Spe¬ 
cific Savings. 

IX. Adequate Research. 

I. Constant, Planned Research Covering: 

(A) Merchandising Methods. 

(B) Management in All Its Phases. 

(C) Production. 

(D) Design of Product. 

(E) Possibility of New Lines and New Outlets 
for Old Lines. 

X. Relation with Your Industry as a Whole. 

1. Takes Active Part in Trade Association for the In¬ 
dustry. 

2. Helps Establish and Maintain Fair Trade Practices. 

3. Assists in Building Uniform Accounting Records for 
the Whole Industry. 

4. Helps in Building Balanced Program—Production 
with Consumer Demand. 


5. Complete Cooperation with Code and Code Author¬ 
ity. 

10 


Scx)RE Total 

100 1 


SPECIAL ASSIGNMENTS 

1. Apply the scientific method to a personal problem such as getting a new 
job. 

2. Apply the scientific method to some specific problem in industrial man¬ 
agement. 

3. Report on the specific management differences between an excellent com¬ 
pany or department and a poor one. 

4. Rate some company on the Reitell Rating Scale of Management, given 
in this chapter. 

5. Study and report in detail on the biography and contributions to the 
field of management of: (a) Frederick W. Taylor; (b) Henry L. Gantt; 
(c) Carl G. L. Barth; (d) Frank B. and Lillian M. Gilbrcth; (c) Harrington 
Emerson; (f) or others. 


SELECTED BIBLIOGRAPHY 
ON 

MODERN MANAGEMENT 
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Chapter II 


HISTORICAL BACKGROUND OF INDUSTRY 

AND 

GOVERNMENTAL REGULATION 

Modern management of industry has in recent years been pass¬ 
ing through a period of increasing federal and state govern¬ 
mental regulation as evidenced by the National Industrial 
Recovery Act, the National Labor Relations Act, the Social Se¬ 
curity Act, and various other New Deal and state legislation 
after 1933. This growing tendency to regulate industry may 
bring to the industrial and business manager of the future the 
necessity of participating more and more in what might be called 
the politics of governmental regulation of industry either from 
the viewpoint of cooperating with the regulatory administrations 
or that of securing the passage of regulations more favorable 
to industrial management. Because the industrial manager of to¬ 
morrow can expect to participate more in politics, it may be well 
to discuss the historical background of industry with emphasis 
upon the governmental regulation of industry and the viewpoints 
back of such trends. 

The regulation of industry by the government, or the endeavor 
to regulate it, is almost as old as industry itself and exactly as 
old as industry’s opposition to such regulation. Industry has 
always wanted to manage its own affairs without governmental 
interference. 

Probably the first attempt at governmental regulation of in¬ 
dustry was that of the Code of Hammurabi,^ sixth king of 
Babylon, about 2250 B.c. This code of laws, among other things, 
regulated the wages of laborers and artisans (bricklayers, tailors, 
carpenters, masons, and others), the hire of boats, and the prices 
and practices with reference to slave labor. 

The next great code that had considerable effect upon its own 

^R. F. Harper. Code of Hammurabi, Chicago: The University of Chicago Press. 
1904. 
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people as well as future generations was the Justinian Code^ 
of the Roman Empire, which became a law in A.D. 529. The 
Emperor Justinian called together the legal authorities and other 
wise men of the country and asked them to prepare a book of 
laws, from which the Justinian Code resulted. It contained laws 
regulating both private and civil affairs, and is considered one 
of the most important forerunners of all codes, legal and other¬ 
wise. 

Those early industrial and legal codes emphasize that the 
regulation of industry is not new. The New Deal has some old 
features, not only from Babylon and the Roman Empire, but 
also from England. 

ENGLISH BACKGROUND- 

Although the English industrial background and the govern¬ 
mental regulations of British industries have had an effect upon 
American industry, the development in England has varied con¬ 
siderably from that of America. 

One of the first attempts at governmental regulation of indus¬ 
try in England was made in 1351 when the Statute of Laborers 
was enacted to force workers to accept employment. The great 
pestilence, the Black Death, of 1348 and 1349 caused the loss 
of about half of the population of England. Because the labor 
supply was diminished 50 per cent and because the workers were 
able to make a commutation of their formerly required services 
by the payment of money, many of them refused to work and 
others did not need to work all the time to provide for their 
modest private needs. The lords, faced with this labor shortage, 
began to enclose their small plots of land into larger ones so that 
fewer workers could attend larger flocks. By this Enclosure Sys¬ 
tem the landlords were able to produce more wool to meet the 
rising demand for the English fabrics. 

The increased demand for English wool encouraged merchant 
middlemen to distribute the wool to the workers’ domestic es¬ 
tablishments to be worked upon there by them. This started the 


^F. Bernard. The First Year of Roman Law. The Oxford University Press. 1906. 
J. B. Moyle. Justinianus. 1896. 

* For a fuller description of the English industrial background see E. P. Cheney, 
Industrial and Social History of England, New York, Macmillan Co., 1912, 317 pp.; 
H. deB. Gibbins, The Industrial History of England^ London, Methuen k Co., 1890, 
232 pp.; and R. W. Cooke-Taylor, The Factory System and the Factory Acts, Lon¬ 
don, Methuen k Co., 1894, 184 pp. 
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domestic system of manufacture. As the skill required to manu¬ 
facture textiles increased, craft and merchant guilds were estab¬ 
lished for the protection of the workers and the merchants. By 
1500 these guilds had gained numerous powers in regulating 
industry, which led to the enactment in 1564 of the Statute of 
Apprentices making labor compulsory and establishing wages, 
hours, and conditions of work. Although it was not very effective, 
this statute remained on the books until 1813. The opposition 
of non-guild craftsmen and employers to the guilds increased 
until the Combination Acts were passed, which limited their ac¬ 
tivities. 

From 1660 to i860, the colonial, economic, commercial, and 
industrial expansion of England occurred. A great impetus in 
this expansion was the industrial revolution, which came as a re¬ 
sult of Inventions of the spinning jenny in 1765, the water frame 
in 1769, the “mule” jenny in 1779, the power loom in 1784, 
and the development of the first practical steam engine in 1785. 
Through these inventions skill was transferred to the machines. 
English manufacturers quickly introduced the machinery which 
was made possible by these inventions and which made it possi¬ 
ble to employ less skilled help than formerly. The employment 
of women and children increased rapidly. Employers, intent upon 
production and profit, permitted working conditions to become 
so deplorable that a long series of Factory Acts were passed 
during the nineteenth century to correct them. These acts, al¬ 
though effective in improving some of the working conditions of 
the women and children, did not change greatly the status of 
men workers. The general industrial situation early in the nine¬ 
teen hundreds led to the enactment of the Trades Board Acts^ 
to improve working conditions. The first of these acts (1909) 
greatly resembled the National Industrial Recovery Act of this 
country. Since 1909 the Trades Boards Acts have been amended 
and reenacted, and constitute England’s attempt at governmental 
regulation of industry today. 

This brief statement of English background reveals, however, 
a long series of attempts to regulate industry by the government. 
British industry has had more experience with governmental 
regulation and in certain periods has needed it more than Ameri¬ 
can industry. English industry even seems to thrive on it in many 

^Sce Barbara N. Armstrong, Insuring the Essentials (New York; The Macmil¬ 
lan Co., 193a, pp. 48, etc.), for description of these acts. 




23 


HISTORICAL BACKGROUND OF INDUSTRY 


instances. At least, management in the British Isles seems more 
tolerant of such regulation than that in America. Let us look 
at the historical background of American industry and try to find 
the reason for the viewpoints of management in the United 
States in respect to governmental regulations of industry. 

AMERICAN BACKGROUND' 

Believing the world to be round, Columbus sailed due west 
from Spain in 1492. He expected to find a new trade route to the 
West Indies, but Iffttead discovered America. Spain, France, 
Holland, and England, soon realizing that this new land was not 
the Indies, endeavored to enlarge their economic horizons by 
commerce with the America Colonies. Economic motives, a de¬ 
sire for religious freedom and political independence, and relief 
from regulation and taxation spurred the early settlers to found 
and colonize America. 

Individualism, especially with reference to personal liberty, 
individual initiative, and free enterprise, have developed Ameri¬ 
can industry. Instead of regulation of production in colonial days 
and in the earlier days of the United States, bounties were given 
in order to encourage individual initiative and free enterprise 
to greater production and accomplishment. 

Virginia and Plymouth were colonized by chartered commer¬ 
cial companies, and land was given to the members. With so 
much land available, any tenure system was bound to fail. Agri¬ 
culture became the predominant industry, with only one-tenth 
of the population of New England in non-agricultural pursuits. 

Labor from the first was scarce; that available included free 
laborers, and indentured servants and slaves. If work became 
too difficult and management too severe, labor could leave and 
settle on the new frontiers. Labor was free to move. The con¬ 
tinued scarcity and freedom of labor greatly hindered a more 
rapid industrial development. 

Colonial industry consisted of lumbering, shipbuilding, the 

^For detailed description of this background see the following: 

(1) H. U. Faulkner. American Economic History, New York: Harper & Brothers. 

1931- 

(2) E. S. Cowdrick. Industrial History of the United States. New York: Ronald 
Press Co. 1923. 

(3) “What Industry Means to America.” Factory Management and Mainte- 
nance, August, 1936. Vol. 94. No. 8. 

(4) P. H. Douglas, et al. The Worker in Modern Economic Society, The Uni¬ 
versity of Chicago Press. 1925. Pp. 150-94.^ 
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manufacture of naval stores, fur trading, fishing and whaling, 
wool and cotton textile manufacturing, and mining and iron 
manufacturing. Their earliest beginnings can be seen from the 
following: 

The first sawmill in New England was built prior to 1635; 
in Virginia in 1652. 

The first important ship was built on the Manhattan River 
in 1614. 

The first woolen and fulling mill was built in Rowley, 
Massachusetts, in 1643. 

The first ironworks in Virginia was erected in 1619 at 
Falling Creek; the first in Massachusetts in 1643 near Lynn. 

A brick kiln was set up at Salem, Massachusetts, in 1629; 
and the first brick house in Massachusetts was built in Boston 
in 1638. 

A glass furnace was erected in Jamestown in 1609. 

Any regulation of colonial industry that existed usually came 
from the mother European countries. Probably the first attempt 
at industrial regulation by the colonies was that of the General 
Court of Massachusetts,^ which declared in 1641 that the build¬ 
ing of ships was a business of great importance for the common 
good, and provided for the appointment of inspectors with au¬ 
thority to see that the work was carried on according to the 
rules of the trade. In 1655 this Court ordered selectmen to re¬ 
quire each spinner to spin three pounds of linen, cotton, or 
woolen yarn each week for thirty weeks during the year. In 1667 
it ordered a committee to draw up and present suitable laws 
for the regulation of shipbuilding. 

Virginia and Connecticut passed laws requiring the planting 
of flax and hemp, and Connecticut required towns to purchase 
cotton in proportion to their population. These regulations were 
rare, but the giving of bounties and aids was more common. 
The trend of this early regulation of industry was usually to 
encourage production rather than tax or limit it. Bounties on 
hemp, flax, linen, textiles, and naval stores were given profusely 
in the seventeenth century. Also tracts of land were given to 
citizens for starting iron, fulling, and other mills, and in certain 
cases taxes on material for manufacturing were remitted. The 


‘H. U. Faulkner. Op. cit. P.84. 
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very nature of these bounties emphasized the fact that industry 
was mainly in the household stage with only slight trace of the 
modern factory system. 

About the middle of the eighteenth century came the strict 
regulation and taxation of colonial commerce by England, which 
led to the Revolution—the first organized objection to strict 
regulation. Even before the Revolution the colonists tried to 
encourage manufacturing, especially of woolens and linens, dur¬ 
ing the boycotts ofii£nglish goods. Several of the states made 
substantial loans to aid in the, starting of manufacturing plants. 
Labor, already scarce, was made more so* by enlistments in the 
army, and wages soon doubled. Nevertheless, the requirements 
for the war had to be met, and in the end colonial industry 
found Itself stimulated. After the war, American manufacturing 
slackened, not only because of the competition of foreign goods 
and the loss of foreign markets, but also because of internal 
factors of politics, finance, tariff, commerce, scarcity of labor and 
capital, and the abundance of free land. As a matter of fact, 
this left much raw material in the colonies, and with the partial 
shutting off of foreign imports and an increase in immigration, 
the Colonists soon found ways and means to manufacture It. 

During the latter half of the eighteenth century great inven¬ 
tions had been made in England, leading to the use of machinery 
generally. The manufacturers in America became interested, even 
though the emigration of skilled operatives and the exportation 
of machinery from England were prohibited by statute. In spite 
of this, factories using the spinning jenny were established in 
1787 in Philadelphia and in Beverly, Massachusetts. In 1789 
Samuel Slater, an English immigrant who had been an apprentice 
in one of Arkwright’s factories in England, built the first suc¬ 
cessful Arkwright mill at Pawtucket, Rhode Island, where ma¬ 
chine-made cotton warp was spun in 1790. American inventions 
did not contribute to industry at first, but in 1793 Eli Whitney 
invented the cotton gin, which from the beginning made It possi¬ 
ble for one man to clean ten times as much cotton as he had been 
able to clean by hand. The steam engine was introduced in 1803 
in a sawmill in New York. Robert Fulton applied it to water 
transportation in 1807 when he steered the Clermont up the 
Hudson River. 

The use of machinery and the application of power spread 
rapidly, until by 1810 America found itself in the industrial revo- 
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lution, and the transfer of manufacture from the household to 
the factory became a strong tendency. The development of trans¬ 
portation came with the completion of the Erie Canal in 1825, 
the opening of the Baltimore and Ohio Railroad in 1830, and 
other canals and railroads about that time. Railroad construc¬ 
tion increased from 32 miles in 1830 to 36,626 in i860, and this 
cheaper and more rapid means of transportation spurred on 
industry in spite of the great western movement of the people 
in the first half of the nineteenth century. 

Government regulation of industry was practically unknown 
before the Civil War, and unbridled freedom and competition 
reigned supreme. The laissez-faire doctrine was the guide. 

With the introduction of machinery, the scarcity of labor was 
not felt so much by industry because women and children could 
be employed to run the machines. The pressing desire for profits 
caused employers to take advantage of this situation in many 
instances, and led to the exploiting of labor, especially of women 
and children. Long hours of work and unsanitary working con¬ 
ditions prevailed. 

One of the first governmental or state investigations of these 
conditions of labor in industry was that of the committee of 
the Massachusetts Legislature in 1825, which reported a twelve- 
and thirteen-hour day for children in the Massachusetts fac¬ 
tories,^ and little opportunity for education. This resulted, how¬ 
ever, in no serious consideration of regulating employment in 
that state, the let-alone policy, with reference to governmental 
control, being supreme. 

With the panic of 1834 and the increase of immigration in 
the forties, competition of labor grew stronger, wages were 
reduced, and employment conditions grew worse. Although the 
first local craft union of the Philadelphia carpenters was started 
in 1791, and even though by 1836 there were 144 unions in 
Philadelphia, New York, Boston, and Baltimore, and the Na¬ 
tional Labor Union had been organized in 1806, these organiza¬ 
tions and related ones had not gained enough strength and 
influence to change public opinion against the working conditions 
to the extent of any regulation. 

The Civil War came, which stimulated manufacturing and 
the protective tariffs. Even the government manufactured war 

R. Commons^ et al. Documentary History of American Industrial Society, 
Vol. V. P. 59. 
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implements and built ships. Inventions increased rapidly, and 
mining developed. The big jump in prices during the war with¬ 
out the same increase in wages caused many labor troubles. 
The large influx of immigrants increased the labor supply, 
but wages did not increase so rapidly as prices. Still industry was 
relatively free from regulation. 

Although the industrial revolution made substantial progress 
in the first half of the nineteenth century, its real development 
came during the lal!*«r fifty years. While the population trebled 
from 1850 to 1900 the value x)f manufactures increased eleven¬ 
fold. Industry was given the utmost freedom of action, even 
to the extent that the railrc^ds were given millions of acres of 
land. Many of the country’s resources were freely appropriated. 
Consolidations in business and industry became popular to get 
rid of the cut-throat competition which had developed from 
the unlimited freedom. Consolidation and, in some cases, mo¬ 
nopoly continued, and many small companies were forced out 
of business. Trusts with their monopolies, control of prices, 
and the elimination of the small companies soon caused a de¬ 
mand for government regulation, especially from those who 
were injured by the consolidations. 

One of the early regulatory measures was the Interstate Com¬ 
merce Act of 1887 which prevented railroads from pooling 
units to control prices and from making unjust charges and 
personal discriminations between localities. It ordered all fares 
and rates published. The Interstate Commerce Commission, 
which administered the law, was given the power to collect data, 
call witnesses, hear complaints, and render decisions. It was also 
required to submit annual reports to Congress. This act was 
not very successful, by reason of the opposition of the railroads, 
and, finally, in 1897, the Supreme Court held that the Com¬ 
mission did not have the power to prescribe rates and fix tariffs; 
thus the Commission’s power and effectiveness were limited. 
Subsequent amendment modified the commission’s powers and 
other conditions of the act. The Elkins Act of 1903 prohibited 
rebates and deviation from published rates; the Expediting Act 
of the same year gave preference in the circuit courts to cases 
under the Act; the Hepburn Act of 1906 and the Mann-Elkins 
Act of 1910 enlarged the scope of the Commission; and in 
1916 the Adamson Eight-hour Act regulated the hours of labor 
in interstate traffic. The Adamson Act entered a new sphere in 
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governmental activity, that of regulating hours of work, and 
indicated a trend toward further extension of governmental 
regulation into industry. 

With the economic and political thought of the ’eighties set 
against monopolies, public opinion was so aroused that federal 
legislation was demanded to prevent or to control trusts. After 
an investigation in 1888 by a committee of the House of Repre¬ 
sentatives, the Sherman Anti-trust Act was passed in 1890. The 
nucleus of the act was contained in the following sections: 

Sec. I. —Every contract, combination in the form of trust or otherwise, 
or conspiracy, in restraint of trade or commerce among the several states, 
or with foreign nations, is hereby decl.ared to be illegal. . . . 

Sec. 2.—Every person who shall monopolize or attempt to monopolize or 
combine or conspire with any other person or persons to monopolize any 
part of the trade or commerce among the several states or with foreign 
nations, shall be deemed guilty of a misdemeanor. . . . 

Fines, imprisonment, and damages were provided for viola¬ 
tors. Opposed by many as unnecessary interference with legiti¬ 
mate industry and as an attempt to break the inevitable doctrine 
of laissez-faire, the Act did not succeed at first because of the 
the poor business conditions which followed, the necessity for 
legal interpretation of the act, and the lack of enforcement by 
the government. Even later, the Act was considered as having 
but little effect upon the trend of industrial development,^ except 
possibly with reference to labor unions. 

Because monopolies had not been stopped, much “muckrak¬ 
ing” of the trusts, and attempts to show their lawlessness and 
greed, occurred shortly after 1900. This caused the government 
to press prosecutions, which led to the dissolution of the Stand¬ 
ard Oil Company and the American Tobacco Company in 19ii. 
These dissolutions occurred in form, with little detrimental 
effect upon the companies. After waging their campaign in 1912 
against the trusts, the Democrats, under the leadership of Wil¬ 
son, caused the passage by Congress of the Clayton Anti-trust 
Act of 1912 in order to define precisely unlawful monopolistic 
practices. The Act forbade price discriminations, the interhold¬ 
ing of stock except for investment, and interlocking directorates, 
and declared that labor unions and farm organizations were 
specifically not conspiracies in restraint of trade. About the same 

W. Jenks. Thf Trust Problem, 1905. P. 218. 
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time the Federal Trade Commission was set up to maintain 
competition. 

Then came the World War, and the government took control 
of industry and commerce in the emergency under the Council 
of National Defense, and especially under its subsidiary, the 
War Industries Board. This board promoted and regulated the 
production, purchase, and distribution of war materials, credit, 
fuel, and labor. Government regulation and control of the rail¬ 
roads, having been an accepted policy since 1887, was extended 
in 1918 to the acTual operation of the railroads. When the 
railroads were returned to prrvate ownership in February, 1920, 
the cost of operation had exceeded the revenues nine million 
dollars for the twenty-six* months of government operation. 
The administration considered the loss as a cost of the war; 
others alleged it was waste and poor management, and proved 
the impracticability of government ownership of industry. How¬ 
ever, opposition did not prevent the passage of the Transporta¬ 
tion Act of 1920, which provided a law under which the railroads 
were to be operated during the post-war period. 

During the war, industry grew, production increased very 
rapidly, and foreign loans mounted until the United States 
changed from a debtor to a creditor nation. The industrial and 
business boom during the war subsided at the close. Because of 
the decreased outlet at home and abroad for the goods pro¬ 
duced, and because of the accompanying economic conditions, 
the depression of 1921 occurred, • which brought with it de¬ 
clining prices. Industry, with the increased efficiency and produc¬ 
tive capacity developed during the war, could produce goods 
in such quantity as to meet the reduced prices. This, combined 
with the restriction of immigration, the application of science, 
the introduction and growth of new products, such as the auto¬ 
mobile and radio, and better banking facilities, led to the great 
prosperity from 1922 to 1928. Agriculture did not keep pace 
during the years of prosperity, yet, on the other hand, industrial 
expansion and speculation overstepped themselves, which fact 
led largely to the depression which was started by the stock 
market crash in October, 1929. During the prosperous years 
after the war, the demand for government regulation of industry 
diminished somewhat. When the depression continued through 
1932, the presidential campaign of that year was waged princi- 
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pally on a program of recovery. The victorious Democrats 
acted promptly, and the National Industrial Recovery Act^ and 
other measures resulted. 

Although the National Industrial Recovery Act was declared 
unconstitutional by the United States Supreme Court in 1935, 
it was a decidedly emphatic step toward governmental regula¬ 
tion of industry. The conditions of this act may show the trend 
of such regulation. 

The purpose of the act was to “encourage national industrial 
recovery, to foster fair competition, and to provide for the con¬ 
struction of certain useful public works, and for other pur¬ 
poses.”^ 

The President of the United States was authorized to estab¬ 
lish agencies to administer the Act and to delegate his functions 
and powers thereto. Upon application from trade and industrial 
associations or groups, the President was given the power to 
approve industrial codes of fair competition, which were ad¬ 
ministered by code authorities selected from the industry and 
appointed by the President. Employees were given the right to 
organize and bargain collectively through representatives of 
their own choosing without the interference, restraint, or coer¬ 
cion of employers. Maximum hours of labor and minimum rates 
of pay were recommended and approved by code authorities 
and sanctioned by the President. District courts were invested 
with jurisdiction to prevent and restrain violation. The codes 
did not permit monopolies or monopolistic practices, nor prevent 
any individual from pursuing the vocation of manual labor and 
selling, or trading the products therefrom. 

Under this act over 500 industrial codes were approved and 
in effect when the act was declared unconstitutional on May 27, 
1935. The organization of industry under the NRA is shown in 
Fig. I. The principal reason for the unconstitutionality of the 
Act was given by the Chief Justice in his opinion as follows: 

Section 3 of the Recovery Act is without precedent. It supplies no stand¬ 
ards for any trade, industry, or activity. It does not undertake to prescribe 
rules of conduct to be applied to particular states of fact determined by ap¬ 
propriate administrative procedure. 

Instead of prescribing rules of conduct, it authorizes the making of codes 
to prescribe them. For that legislative undertaking. Section 3 sets up no 

^Public No. 67. 73rd Congress (H. R. 5755). Sec organization chart of NRA. 
Fig. I. 
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standards, aside from the statement of the general aims of rehabilitation, 
correction, and expansion described in Section i. In view of the scope of that 
broad declaration, and of the nature of the few restrictions that are im¬ 
posed, the discretion of the President in approving or prescribing codes, and 
thus enacting laws for the government of trade and industry throughout the 
country is virtually unfettered. We think that the code-making authority 
thus conferred is an unconstitutional delegation of legislative power.^ 

The NRA was accompanied and followed by a number of 
other regulatory measures, which made up the New Deal legisla¬ 
tion. Some of them were: (i) the Agricultural Adjustment 
Act; (2) the Wagner National Labor Relations Act; (3) the 
Securities Act; (4) the Social Security Act; and (5) the Bank¬ 
ing Bill. 

In general, however, the history of American industry shows 
that its establishment was based upon a general historical de¬ 
velopment which had Individual liberty and the desire for free¬ 
dom from regulation as Its background. As industry developed, 
if a man did not like his employer he could usually quit and 
move to new frontiers and start in for himself. This background 
of individual liberty and economic freedom may be the reason 
for the difficulties and objections to the recent regulation of in¬ 
dustry and the Individual as exemplified by the National Recov¬ 
ery Act and the Prohibition Amendment. 

RECENT INDUSTRIAL BACKGROUND 

Since about 1900, industry in this country has had an unusual 
development. The changes that occurred warrant study in order 
to understand industrial happenings today. 

The population^ of the United States increased from 62,947,- 
714 in 1890 to 122,775,046 in 1930, a growth of 94 per cent.^ 
In 1890 the urban population consisted of 35.4 per cent and 
the rural was 64.6 per cent of the total, as compared to 56.2 
per cent urban and 43.8 per cent rural in 1930.^ The number 
of persons 10 years of age and over gainfully employed^ in¬ 
creased from 23,318,183 (or 49.2 per cent of the population) 
in 1890 to 48,829,920 (or 49.5 per cent) of the population in 


^ “Decision of Supreme Court on the National Industrial Recovery Act.” Monthly 
Labor Review. Vol. 40. No. 6. United States Dept, of Labor, Bureau of Labor 
Statistics. Washington, D. C.: Government Printing Office. June, 1935. 

* U. S. Bureau of Census. Population. Vol. I. 1931. Pp. 6-8. 

‘Percentage calculations in this chapter were made on a slide rule. 

* U. S. Bureau of Census. Abstract of the Fifteenth Census of the U. S. Wash¬ 
ington, D. C.: U. S. Government Printing Office. 1933. Pp. 305-6. 
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1930, an increase of 109 per cent in the number gainfully em¬ 
ployed, but with the percentage gainfully employed remaining 
about the same. 

The gainfully employed workers, 10 years of age and over, 
were divided according to occupations given in Table I. 

TABLE I 

Gainfully Employed Workers by Occupational Divisions: 1910-1930 


(Source: U. S. Bureau of Census, Abstract of the Fifteenth CensuSy 1935.) 


Occupation 

- 1930 

1910 

dumber in 
thousands 

Per 

cent 

Number in 
thousands 

Per 

cent 

I. Agriculture. 

10,471 

21.4 

12,388 

32.5 

2. Forestry and fishing. 

250 

0-5 

241 

0.6 

3. Extracting of minerals. 

984 

2.0 

96s 

2.5 

4. Manufacturing and mechanical 





industries. 

14,110 

28.9 

10,656 

27.9 

Total in production. 

25,817 

S2.8 

24,252 

63.5 

5. Transportation and 





communication. 

3.843 

7.9 

2.665 

7.0 

6. Trade. 

6,081 

12.5 

3.633 

9.5 

7. Public service. 

856 

1.8 

431 

1.1 

8. Professional service. 

3 » 2 S 3 

6.7 

1,711 

45 

9. Domestic and personal service. . 

4 » 9 S 2 

10.1 

3 . 75 S 

9.8 

10. Clerical. 

4,025 

8.2 

1.718 

4-5 

Total in distribution. 

23,012 

47.2 

13^915 

36.4 

Grand total. 

48,829 


38.167 



The number of persons employed in productive occupations 
increased from 24,000,000 in 1910 to 25,000,000 in 1930, a 
growth of 4 per cent, whereas the number employed in distribu¬ 
tive and service occupations increased from 13,000,000 in 1910 
to 23,000,000 in 1930, a growth of 76 per cent. This shows 
that the increase in population was mainly absorbed in the dis¬ 
tributive occupations, and that our productive methods have 
improved to the extent that we need a relatively smaller per¬ 
centage of persons to produce even more goods. We might also 
expect management methods to shift more to the distributive 
fields. 
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The relatively larger increase in the number of persons en¬ 
gaged in distribution than in production can also be shown by 
the fact that the productive occupations included 63.5 per cent 
of those gainfully employed in 1910, whereas in 1930 they 
included 52.8 per cent, a decrease of 10.7 per cent, with agricul¬ 
ture showing the largest decrease of the productive occupations, 
and trade and clerical occupations showing the largest increases 
in the distributive occupations. 

TABLE II 

Indexes for Population, Wage Earners, Production, and Power: 1899-1929 


(Source: U. S. Dept, of Commerce, Bureau of Census. Manufactures: ig2g, 
Vol. I, General Report, 1933.) 


Census 

Year 

Indexes 

Population 

Wage earners 

Prodi'ction 

(quantity) 

Production per 
wage earner 

Horsepower* 

1899. 

100 

100 

100 

100 

100 

1904. 

no 

114 

122 

107 

133 

1909. 

121 

137 

159 

116 

186 

1914. 

131 

146 

169 

116 

224 

1919. 

140 

191 

214 

112 

294 

1921. 

HS 

147 

170 

116 

t 

1923. 

149 

186 

261 

140 

332 

1925. 

154 

178 

269^ 

iSit 

359 

1927. 

158 

177 

272 

154 

390 

1929. 

162 

188 

295 

157 

431 


♦ Covers rated capacity of prime movers and motors driven by purchased electricity, 
t No data. 

J Revised. 


Manufacturing Industries.Manufacturing has grown in almost 
all its phases from 1899 to 1929. Table II gives a general sum¬ 
mary of manufacturing industries by indexes from 1899 to 

1929- 

The number of wage earners in the manufacturing industries^ 
increased 88 per cent from 1899 to 1929, whereas population 
increased 62 per cent, or a 26 per cent less increase than the 
number of wage earners. Based upon 1899 as 100 per cent, 
the index for the number of wage earners has been almost 
constantly about 25 per cent higher than that of the popula- 


S. Bureau of Census. Manufactures: Vol. I. General Report. i933« 
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tion. From 1899, the number of wage earners rose more rap¬ 
idly than did the population, until in 1921 the indexes for the 
two were almost the same (147 and 145). In 1922 the index 
for the number of wage earners rose much more rapidly again 
than did that of the population and remained relatively higher 
up to and including 1929, after which time the index of wage 
earners dropped rapidly to about 145 (of the 1899 base) 
in 1934. From 1923 to 1929 inclusive, the indexes for wage 
earners averaged ^2 higher than those for population. This 
can be interpreted by some persons to show that the number 
of wage earners was higher than it should have been, and 
was doomed to fall sooner ^.r later. It may also mean that if we 
maintained that number of employees for seven years we should 
be able to continue to do so. However, the fact that there was 
a large drop in 1929 may give some weight to the idea that 
there may have been “over-employment” or “over-production” 
in 1925 to 1929, and “under-employment” or “under-consump¬ 
tion” in 1934 and 1935. 

General Statistics of Manufacturing Industries. A summary 
of the general statistics of the manufacturing industries from 
1899 to 1929 is given in Table III. Manufacturing industries* 
may be viewed briefly, from the standpoint of the personnel em¬ 
ployed, by the facts that from 1914 to 1929 the number of 
establishments increased from 117,110 to 210,959, about an 
80 per cent increase; that the number of wage earners increased 
from 6,896,000 to 8,838,000, or 27 per cent; and that the num¬ 
ber of wage earners per establishment decreased from 59 in 
1914 to 42 in 1929. The number of proprietors and firm mem¬ 
bers decreased from 259,172 in 1914 to 133,210 in 1929, a 
decrease of 48 per cent. The number of salaried officers and em¬ 
ployees increased frorrv962,533 to 1,358,775, an increase of 42 
per cent or 15 per cent more than the increase in the number 
of wage earners. If the central administrative officers and sal¬ 
aried employees are included in the last item, the increase of 
salaried officers and employees would be 63 per cent, or 36 per 
cent more than that of the wage earners. 

Manufacturing establishments may be becoming smaller; 
possibly the larger corporations are subdividing their companies 
into smaller and more highly specialized units, such as Henry 

^ U. S. Bureau of Census. Abstract of the Fifteenth Census of the U, S, Wash¬ 
ington, D. C. 1933. P. 742. 
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TABLE III 


Summary of Manufacturing Industries: 1899-1929 

{Abstract of the Fifteenth Census of the United States . Washington, D. C.: U. S. Govern¬ 
ment Printing Office 1933. Pp. 742, etc.) 


Year 

Number of 
establish¬ 
ments 

Wage 

earners 

average 
for the year 
(thousands) 

Wages 
(millions of 
dollars) 

Cost of 
materials, 
containers, 
etc. (millions 
of dollars) 

Value of 
products 
(millions of 
dollars) 

Value 
added by 
manufacture 
(millions of 
dollars) 

1929*.. . 

210,959 

8,838 

II,620 

38,549 

70,434 

31,885 

1927*.., 

191,866 

8,349 

10,848 

35.133 

62,718 

27,585 

1925*... 

187,390 

8,384 

10,729 

35,935 

62,713 

26,778 

1923*-■ ■ 

196,309 

8,778 

11,009 

34,705 

60,555 

25,850 

1921*... 

196,267 

6,946 

8,202 

25,321 

43,665 

18,332 

1919* • 

214*383 

9,000 

10,461* 

37,232 

62,041 

24,809 

1914*.. 

117,110 

6,896 

4,067* 

14,278 

23.987 

9.709 

I 9 i 4 t. . • 

272,518 

7,023 

4,067 

14.358 

24,216 

9,857 

I 909 t. . . 

268,491 

6,615 

3,427 

12,142 

20,672 

8,529 

I 904 t.. . 

216,180 

5,468 

2,610 

8,500 

14.793 

6,293 

i 899 t.. . 

207,514 

4,712 

2,008 

6,575 

11,406 

4,831 


* For ali establishments having products valued at $5,000 or more, 
t For all establishments having products valued at $500 or more. 


Ford’s gauge factory and other farm-factory plants. The trend 
seems to be toward decentralization of manufacturing into small 
plants making a highly specialized product by mass-production 
methods. Because the number engaged in the management of 
manufacturing is increasing faster than the number of employees, 
while the number of proprietors and firm members are decreas¬ 
ing, possibly management is replacing capital in the latter’s deal¬ 
ing with the employees, or is acting as a “middleman” between 
capital and labor. Furthermore, if the number of decentralized 
establishments increases, there may be a greater need for an 
increase in management, whereas the improvement and increased 
use of machinery may not make it necessary for so great an 
increase in the number of employees. From the standpoint of 
salaries,^ wages, and value added by manufacture, the increases 
were about double, or more than the increases in the numbers 
employed. During the period from 1914 to 1929, wages in¬ 
creased from $4,067,000,000 to $11,620,000,000, or 186 per 
cent; salaries, not including central administrative offices, in¬ 
creased from $1,274,000,000 to $3,595,000,000, or 182 per 


^U. S. Bureau of Census. Op. cit, P. 743. 
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cent, which was at a rate a little less than the rate of increase 
of wages; if central administrative offices are included, salaries 
increased 230 per cent or 44 per cent more than wages; and 
the amount added by manufacture increased from $9,709,000,- 
000 to $31,885,000,000, or 227 per cent. These facts indicate 
that wages and general salaries increased about the same, but 
that neither salaries nor wages increased so fast as the value 
added by manufacture. 

The question thy^ arises, “What are the percentages of the 
total added by manufacture, going to wages, salaries, and over¬ 
head and return to capital?” In 1914 wages comprised 41.3 
per cent of the amount add^d by manufacture and in 1929 they 
were 37.2 per cent, a decrease of about 4 per cent. In 1914 
salaries were 12.8 per cent of the value added and in 1929 they 
were 11.4, a decrease of 1.4 per cent or 2.6 per cent less de¬ 
crease than that for wages; in 1914 the percentage going to 
capital and overhead was 45.9, and in 1929, 51.4, an increase 
of 5.5 per cent, and 9.5 per cent more than the percentage going 
to wages.^ This may show that management and capital each 
received a slightly increasingly greater share of the value added 
than the wage earners did. 

One alternative that may have entered in was that of an in¬ 
creasing overhead. In 1925 there were 84,646 salaried officers 
and employees in central administrative offices receiving $225,- 
512,798, and in 1929 there were 208,368 receiving $600,437,- 
331, an increase over 1925 of 147 per cent in salaried officers 
and employees, and 167 per cent in salaries in four years. This 
rapid growth in central administrative office force and salaries, 
however, may indicate a trend toward larger central manage¬ 
ments. When this is combined with the fact that the number 
of employees per establishment is decreasing, the result may be 
a combined trend toward larger centralized administration of 
more decentralized highly specialized smaller plants. 

The Gap of Personal Relationship between Capital and 
Labor, and Management and Wage Earners. If the number of 
wage earners per proprietor and firm member is increasing, the 
management relationships between capital and labor may be 
decreasing. 

If we divide the number of wage earners by the number of 

^Recent Social Trends in the United States, New York: McGraw-Hill Book Co. 
1933. Vol. I. P. 231. 
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proprietors and firm members per year, we shall have roughly 
the number of wage earners per proprietor, from which we 
can determine the progress of these relationships. Table IV 
gives the number and indexes of wage earners per proprietor 
and firm member and the actual number and indexes of the 
number of wage earners per salaried officer and employee. 

TABLE IV 

Number of Wage Earners per Proprietor and Firm Member, and per Salaried 
Officer and Employee, and the Indexes, in Manufacturing Industries: 

1899 TO 1929* 


Year 

Wage earners per proprietor 
and firm member 

Wage earners per salaried 
officer and employee 

Number 

Index 

1914 = ICO 

Number 

Index 

1914 = ICO 

1929 . 

65.5 

250 

6.5 

90 

1927 . 

63 .0 

238 

6.4 

89 

1925 . 

63.0 

238 

7*4 

103 

1923 . 

59.0 

223 

7.6 

106 

1921. 

40.0 

151 

6.3 

87 

1919 . 

36.0 

136 

6.1 

8s 

1914 . 

26.5 

ICO 

7-2 

100 

1909 . 

23.7 

90 

7.8 

109 

1904 . 

23.8 

90 

10.3 

144 

1899 . 



13 .0 

181 


* Calculated from the “General Statistics for Manufacturing: 1899 to 1929.” Abstract of the Fifteenth Census 
of the United States. Washington, D. C.: U. S. Government Prmting OflSce. 1933. Pp. 742-743. 


The number of employees per proprietor and firm member 
increased from 26.5 in 1914 to 65.5 in 1929, an increase of 150 
per cent. From the point of view of management, relationships 
between capital and labor decreased. But another factor has 
entered into, if not replaced, these relationships. 

In 1914 there were about 7.2 wage earners per salaried 
officer or employee. In 1929 there were 6.5 wage earners per 
salaried officer or employee, a decrease of 10 per cent. In 1899 
there were 13 wage earners per salaried officer or employee, 
about twice as many as in 1929. In general, management is in¬ 
creasing more rapidly the number of employees, while the num¬ 
ber of proprietor-capitalists is decreasing. The gap between 
capital- and labor has increased faster and more than that be- 
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tween management and employees. Therefore, managers may be 
replacing capitalists in relationships with labor. Management 
has increased, along with the improvements in the science and 
art of management. 

A further difference between salaried officers and wage earn¬ 
ers can be seen from the difference in the amount of wages which 
each group received, and the changes which took place in these 
amounts. 

In 1899 a wage «»rner made an average of $425 per year 
in wages, and the salaried officer and employee made $1,090 



per year or 257 per cent as much.^ In 1912, a wage earner made 
an average of $590 per year, and in 1929 an averagfe of $1,315, 
an increase of 123 per cent. In 1914 a salaried officer or em¬ 
ployee made an average of $1,320 per year, and in 1929, $2,650, 
an increase of loi per cent, or roughly one-fourth less than the 
increase in the wage earner’s average salary. If the salaried 
officers and employees of the central administrative officers are 
included, the average salary in 1929 would be $2,680, or slightly 
more than twice the 1914 amount. The salary of the salaried 
officers and employees, throughout the period of 1899 to 1929, 

^ United States Bureau of Labor Statistics, Employment and Pay Rolls, October, 
1936, Serial No. R.478. 

* Calculated from U. S. Bureau of CensusrOp. cit, P. 743. 







Fia i.-Amermn Business Activity Since 1790, by Leonard P. Ayres, Cleveland Trust Company, Cleveland, Ohio, Jan, 1936. (With 

1936 addition.) 
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remained from 172 to 257 per cent of the wages of wage earners, 
based upon 1899 as 100. 
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NEW YORK TIMES 
WEEKLY BUSINESS INDEX 
Adjusted for Seasonal Variation 
ESTIMATED NORMAL=100 


JFMAMJJASONDiFM 
1936 1937 


ff^eeks Ended 



Jan. 16, 

Jan. 9, 

Jan. 18, 

Combined index . 

* 937 - 

1937 - 

1936. 

. 105.3 

*105.6 

94J 

Miscellaneous carloadings. 

. 95 -^» 

96.8 

93-9 

All other carloadings. 

. 971 

99-2 

88.3 

Steel ingot production . 


124.8 

77-5 

Electric power production. 


107.0 

97*5 

Automobile production. 

. 95.2 

•100.6 

110.8 

Lumber production. 

. « 9-9 

68.2 

83.2 

Cotton-mill activity. 

« -D_•_1 


•145.8 

107.9 


* Revised. 


Fig. 4.—New York Times Business Index—1929 to 1937. (From New York Times 
Financial Section, January 24, 1937, Sec. 3-F, p. i.) 


In the previous paragraphs the discussion of industrial back¬ 
ground has been principally that previous to 1929. What has 
happened since 1929 to the industrial and economic factors can 
be seen from the various bulletins and charts on employment, 
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pay rolls, etc., of the United States Bureau of Labor Statistics* 
and the various bulletins and charts of the National Industrial 
Conference Board.* 

Figure 2 shows employment and pay rolls, as determined by 
the United States Bureau of Labor Statistics, from 1919 to 1936. 

A general long-range viewpoint of American business and 
industrial activity since 1790 can be seen from Fig. 3, the chart 
American Business Activity Since 17go, published by the Cleve¬ 
land Trust Company of Cleveland, Ohio, Leonard P. Ayres. 

Business indexes from 1929 to 1936 are given graphically in 
Fig. 4, the New York Times Weekly Business Index. This is 
the combined index for miscellaneous loadings, other carload- 
ings, steel mill activity, electric power production, automobile 
production, lumber production, and cotton mill production. It 
can be seen weekly in the Sunday New York Times Financial 
Section. 

SPECIAL ASSIGNMENTS 

1. Write out briefly your personal plan of equalizing and providing for 
adequate production and consumption in the United States. 

2. Report in detail on some special phase of the English background, such 
as (a) the Trade Board Acts, (b) the Factory System, (c) Social Credit 
(Douglas), etc. 

3. Report on some phase of the American background, such as (a) the 
National Recovery Administration, (b) the Wagner National Labor Rela¬ 
tions Act, (c) the Social Security Bill, (d) the Industrial Revolution in 
America, etc. 

4. Report on some phase of the industrial background, such as (a) the effect 
of the depression, beginning in 1929, upon production per worker, (b) de¬ 
centralization of industry in the recent years (especially “Decentralization 
Trends in Factory Employment,” Monthly Labor Review, November, I935» 
p. 1212; and Ford Neivs^ February, 1933, pp. 26, etc.), and (c) other sub¬ 
jects. 

5. Report on S. S. Wyer, Living Together in a Machine Civilization, Co¬ 
lumbus, Ohio: Social-Engineering Fund, 1934, pp. 45. 

6. Plot, on graph paper, curves of the indexes given in Table II, with the 
years as abscissas and the indexes as ordinates. 

SELECTED REFERENCES 
English Background 

(i) E. P. Cheyney. Industrial and Social History of England, New York; Mac¬ 
millan Co. 1912. 

^Bureau of Labor Statistics,-United States Department of Labor, Monthly Labor 
Review, Washington, D. C.: Government Printing Office. 

’National Industrial Conference Board. The Conference Board Bulletins, The 
Conference Board Service Letters, Road Maps of Industry, etc. New York. 
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American Background 

(2) E. S. CowDRiCK. Industrial History of the United States. New York: Ronald 
Press Co. 1923. 

(3) H. V. Faulkner. American Economic History. New York: Harper & Brothers. 
I93i‘ 

(4) G. B. Galloway. Industrial Planning under Codes. New York: Harper & 
Brothers. 1935. 

(5) President's Research Committee on Social Trends. Recent Social Trends 
in the United States. Vols. I and II. New York: McGraw-Hill Book Co. 1933. 

(6) N. B. Gaskill. The Regulation of Competition. New York: Harper k Brothers. 
1936. 

Industrial Background 

(7) U. S. Bureau of Census. Abstract of the Fifteenth Census of the United 
States. Washington, D. C.: U. S. Government Printing Office. 1933. 

See also the footnote references. ^ 
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METHODS 

POLICIES AND PRINCIPLES 

Before a company can begin to act or produce, it must have» 
a policy on which to base the action. A policy represents the 
central aim or guiding purpose of the organization. It is the idea 
by which the concern functions. It is the steering principle which, 
focuses the company’s activities upon a definite end. 

In order to incorporate, a company must state its policy in 
its articles of incorporation. The reading of the object clause 
of a corporation’s charter should disclose its fundamental policy. 
Examples of company policies are: “to supply gas heat for every 
heating purpose’’—the People’s Gas Light and Coke Company; 
and “to supply gas, electricity, and transportation to all of the 
State of New Jersey”—the Public Service Corporation of New 
Jersey. 

Although these statements of policy may be definite, there 
appears to be a tendency in recent years to make the policies, 
or rather the object clauses of corporations, as broad as possible 
to allow for future changes. 

Besides the underlying policy which guides the corporation 
activities, there are always general and specific policies, as well 
as external and internal policies, which are necessary for realiz¬ 
ing the main objective. A company may be chartered to supply 
gas, electricity, or transportation to a certain locality, but there 
is a need for a general policy as to how it is to be supplied. Two 
companies may have the same purpose of producing the same 
product, yet one may have a policy of producing the best product 
with little regard for price, and the other, a policy of producing 
a good product at the lowest possible price. One company may 
be successful, while the other one may fail. A third company, 
chartered to manufacture the same product, may have a policy 
of manufacturing the best product at a fair price and accomplish 
more than the other two. From this, we can see that the com¬ 
pany policy may be complex, yet very important. 
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We have often heard that if a policy cannot be written or 
stated, it is not definitely known or understood. One of the first 
qualifications of a good policy is that it be precisely and clearly 
stated and understood. The statement of a policy does not mean 
that it cannot be flexible and possible of amendment to meet 
economic changes, expansion, changes in material, changes in 
type and nature of production, changes In methods of distribu¬ 
tion, business cycles, and other fortuitous circumstances. A con¬ 
stant or periodic reconsideration of policies is essential. 

Besides the general and ultimate policies, there are adminis¬ 
trative and divisional policies, such as those with reference to 
sales, purchasing, production, finance, and personnel, or with 
reference to the product, customers, prices, etc. Further than 
these, the company’s policies must cover the phases of manage¬ 
ment, those that relate to methods, money, men, materials, 
machines, manufacturing, marketing, and measurement. 

The American Rolling Mill Company considers the follow¬ 
ing policies^ necessary to a comprehensive management pro¬ 
gram: 

First: To do business guided and governed by the highest standards of con¬ 
duct and ethics, striving always for that sort of ending in all things affecting 
the conduct of the business as would make “reputation” an invaluable and 
permanent asset. 

Second: To adopt “Quality and Service” as a slogan. Quality, the highest 
attainable, to be represented in Product, in Organization, Plant, Property, 
and Equipment. Service, the best possible, to be rendered to Customers, to 
Stockholders, to City, State, and Nation. 

Third: To make every possible effort to develop and maintain an efficient, 
loyal, aggressive organization, who believe in their Company, to whom work 
is a pleasure, and extraordinary accomplishment a personal ambition. 

Fourth: To provide the best equipment and facilities obtainable, suitable 
to the particular needs of the business, both from the standpoint of economy 
in maintenance and operation and that of giving the Company’s organization 
the best possible tools with which to work. 

Fifth: Never to be satisfied with anything less than the best results possible 
of attainment in each and every problem to be solved. 

Sixth: To be consistent and persistent in the application of Armco Policies 
to each and every situation. 

In dealing with an individual or a group, always to give the situation or 
problem in hand every possible consideration after securing all attainable facts. 

Seventh: In all decisions affecting the conduct of the business, to consider 

^C. H. Murray. “What Personnel Policies Are Included in A Comprehensive 
Industrial Relations Program?” Personnel, New York; American Management As¬ 
sociation. Vol. 12. No. 2. November, 1935. Pp. if3-x74. 
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always what is right and best for the business as a whole, rather than what 
may be expedient in dealing with a single situation. 

The following are the main planks in the platform on which Armco or¬ 
ganization has been developed: 

1. A Square Deal: To insist on a square deal always to every one. There 
are two kinds of square deal. The Armco kind is born of the belief that we 
should do right for right’s sake and not simply to secure a desired result. The 
other kind is born of a selfish purpose, and that “Square Deal” is simply used 
like cold steel—as an instrument of accomplishment. It is the body without 
the spirit; the hand without the heart; and it cannot be permanently effective. 

2. Compensation: To provide not only fair remuneration, but the best Com¬ 
pensation for service rendered that is possible to pay under the changing 
economic, commercial, and other competitive conditions that exist from time 
to time. It is Armco*s ambition to develop an organization of such spirit, 
loyalty, and efficiency, that it can and will secure results which will make it 
possible for individual members to earn and receive better compensation than 
would be possible if performing a similar service in other fields of effort. 

3. Incentive: To provide every possible and practical sound Incentive to 
best effort, as it is the great mainspring of all human accomplishments. 

Life, as organized, has many incentives that urge us on to do our best in 
our chosen field of effort. Loved ones dependent on us for care, protection, 
and education, provide one of the greatest incentives which come to a normal 
man. Organized industry can, however, add other real incentives which should 
make for increased efficiency and more certain progress. 

4. Opportunity: To provide every possible Opportunity for advancement, 
as it is the ladder on which the individual hopes to reach his ultimate goal 
—his heart’s ambition. Without such a ladder, there can be no such hope, 
and without hope, life may be a failure. It is a fixed Armco policy to provide 
such training Opportunities as will give the individual substantial aid to his 
advancement. 

5. fV or king Conditions: To create and maintain both good and safe working 
conditions. Armco believes that good and safe working conditions in the fullest 
sense of the expression, are absolutely essential to industrial efficiency and 
progress. For that reason, concerted effort is continually to be made to pro¬ 
vide equipment such as will make for cleanliness and orderliness and safety, 
and such training as will reduce to a minimum the possibility of accidents 
through the organization. 

6. Living Conditions: In every possible way to encourage good living condi¬ 
tions. Armco believes that good living conditions, in both home and community, 
are essential to the highest individual efficiency; that happiness, which every 
human being craves, cannot be attained without them. 

7. Mutual Interest: Such organization activities as will clarify and enlarge 
the Mutual Interest is the “cement” that binds a group of men and women 
together in every sort of productive effort. Without a true “Mutual Interest” 
there can be no serious application, no real loyalty, no cordial cooperation, 
and little chance for concerted and effective effort. 

8 . Cooperation: Through the operation of an Employee Representation 
Plan a measure of understanding has been and always will be developed that 
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will result in. real Cooperation between management and the organization at 
large. 

Cooperation is the medium through which all great accomplishments are 
attained. Success, ultimate and complete success, depends more on a spirit 
of helpful cooperation than on any other one factor. 

With policies established and clearly stated, one of the first 
steps in modern management is that of organization into logi¬ 
cal divisions, jobs, and elements of jobs to carry out the ultimate 
policy decided upon. This is accomplished by means of general 
organization, job ana^%is, descriptions, evaluation, specifications, 
and time and motion study. 

ORGANIZATION 

Organization is the divis ion of work into its proper func¬ 
tions, jobs, and elements; their arrangement into correct rela¬ 
tionships; and the a ssignm ent of them to individuals with clear 
definitions of responsiFITify, authority, and duties which will ac¬ 
complish the policies of the establishment. 

"Th the early days, industry was made up of individual enter¬ 
prises and small shops. The owner worked side by side with 
his workers. He could keep track of his work almost by mem¬ 
ory. He rarely kept records, because of his proximity to the 
business. As the shop grew into the small factory, and the fac¬ 
tory into the corporation, it was no longer possible for the 
owner or the manager to know all the members of his organiza¬ 
tion, This brought the need of organizing the men into groups 
for unified, concerted effort.^ In these early days, the adminis¬ 
tration of industrial establishments depended principally upon 
the personality of the owner or manager, and empirical methods 
were used. What the manager thought or believed was the work¬ 
ing principle of the organization and its activities. As industry 
and enterprises grew, it became necessary to substitute scientific 
methods for those based mainly upon executive opinion. The sub¬ 
stitution of facts for the manager’s “I believe” or “I think” 
was expedient. 

The first trace of a definite and clearly defined organization 
was in military departments, where many men were assembled 
into groups and disciplined to function into a sharply defined, 
smooth-running organization, which could be maneuvered as one 
mass. As the military units were the first to organize men for 
mass administration, this was naturally the first example for the 
organization of industry. Therefore,^ most of the early types of 
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Industrial organization were those modeled after the military 
organization—hence the military or line type of organization,* 
as shown in Fig. 5. 

In this type of organization, discipline is the essential feature, 
and authority goes in a direct line from superior to inferior, 
from the highest to the lowest, until every man in the organiza¬ 
tion Is included. Direction and instruction are vertical, as, for 
example, from the president to the general manager, to the fore¬ 
man, and to the workmen. The foreman in one department has 
little or nothing to do with the foreman In another. He Is re-^ 
sponsible directly to his superior. The chief advantages of the 
line organization are that discipline can be quickly effected and 

1 _ 


PRESIDENT 


1 General 1 

2 

Manager | 

1 3 

3 

3 

1 Foreman | 1 Foreman | | Foreman 


4 

4 

■ 


_ I t _ I y _ I ^ > 

I Workmen | | Workmen | | Workmen | 


Fig. 5 . —The Line Organization. (Note: The numbers refer to salary levels of jobs.) 

changes speedily made, that responsibility and authority are 
absolute and definitely placed with minimum friction, red tape, 
and time, and that responsibilities can be readily understood. 

As Industry expanded, jobs in the factory not only Increased 
in number, but also became more specialized, necessitating that 
each man become highly efficient at a smaller number of duties. 
As each job became more specialized and intricate, the range 
of knowledge and experience required in a manager increased 
until industry attained such colossal proportions that the person¬ 
ality of the individual manager or “boss” could no longer en¬ 
compass all the essentials of his company or department. He 
was obliged to solicit the aid of specialists and advisers in cer- 
tain^fields. For example, while the shop was small, the owner or 
manager could sell the products which were made, because mar¬ 
keting required little knowledge, as almost everything produced 
could be sold with little difficulty. As production improved, the 
marketing processes became more complex, and it became nec- 
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essary to assign special persons to study and know the selling 
field. Therefore the manager annexed to his organization a 
specialist in selling or marketing who could find out the selling 
facts and advise him upon the best marketing methods to use. 
Similar situations existed with reference to engineering, pur¬ 
chasing, and various other manufacturing functions. This de¬ 
velopment led to the line-and-staff type of organization. This is 
the old line organization, supplemented by a staff of specialists 
who advise the executive or executives of the company concerning 
specialized fields, an 3 *tooperate with all persons in the concern 
who perform those or related functions, so that the best man¬ 
ner of accomplishment in the field or fields can be attained. 

In the line-and‘Staff type (ff organization, the responsibility 
for expert knowledge and advice in the field of specialization is 
given to the staff of specialists who concentrate their efforts 
on those specific functions and give to the line organization the 
best knowledge in those particular fields. 

The advantage of the Hne-and-staf organization is its con¬ 
duciveness to higher specialization through investigation, the 
accumulation of facts, the establishment of standards, and the 
maintenance of checks of performance. The staff specialist can 
know the facts about his work more thoroughly and systemati¬ 
cally than the line officer with his multifarious duties to perform. 

^The line-and-staff organization permits specialization and, at the 
same time, maintains the straight-line principle of undivided re¬ 
sponsibility and authority. However, the staff organization may 
be ineffective for enforcing that authority which is necessary to 
maintain a certain standard of performance, as it may develop 
friction between the staff and line executives. Where the proper 
spirit of cooperation prevails, the line-and-staff type of organiza¬ 
tion can work effectively for good discipline and high specializa¬ 
tion. 

In regard to the relationship between the line and staff, Mr. 
E. W. Smith^ of the General Motors Corporation gives the 
following principles: 

1. Line and staff are jointly responsible for performance. 

2 . A line officer discharges his responsibility by taking direct action; a staff 
officer discharges his responsibility by furnishing information and advice which 

^E. W. Smith. Organization and Operating Principles, New York: American 
Management Association. General Management Series. No. 112. 1930. P. 17. 
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he makes available to the line officer unselfishly and without thought of per¬ 
sonal credit, for the results accomplished. 

3. Although staff executives are charged with responsibilities that have to do 
with internal administrative phases of the work in their own departments, 
this does not give them direct authority over the line forces in subordinate 
organization strata, nor docs it relieve their line superiors of the basic re¬ 
sponsibility for the results of their work. 

4. The line recognizes the purpose and value of the staff and makes full 
use of its advice and assistance. In order that the line may properly do so, the 
staff must create for itself an “authority of ideas,” and must, by competence 
and tact, obtain and justify the linens confidence. 

A chart of a line-and-slaf organization is shown in Fig. 6. 
In the latter part of the last century, Frederick W. Taylor 
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Fig. 6 .—The Line-and-Staff Organization. 


developed a functional type of organization whereby specialists 
in their particular fields had actual control of functions, instead 
of advisory service, as was found in the line-and-staff organiza¬ 
tion. Under the superintendent in the steel mill he had an order 
of work clerk, a gang boss, an instruction card dark, a speed 
boss, a time and cost clerk, an inspector, a disciplinarian, and 
a repair boss, who had full control over their respective func¬ 
tions. For example, the speed boss had complete control over 
the speeds at which the machinery would be run and at which 
the metal would be cut in the machines. The order of work clerk 
had full control over the order in which operations would be 
performed; the disciplinarian handled all discipline; the repair 
boss specialized in repair work, and so on, until all the func¬ 
tions were performed and controlled by these functional fore¬ 
men. This development led to a functional organization where 
functionalized specialists had the same authoritative control over 
their functions as line executives had over the various line activi- 
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V ties. In the purely functional organization, each worker would 
1 receive Instructions from as many persons as there were func¬ 
tionalists, and each specialist would furnish expert knowledge 
and require skilled performance of his function. The functional 
type of organization is shown in Fig. 7. In this chart the chief 
engineer has control over all engineering functions of the fore- 
I man and workmen. Likewise, the sales manager has functional 
' control over all matters relating to sales. 

The principal advantage of the functional type of organiza¬ 
tion is that it perniffs The highest degree of specialization in the 
many and various functions which cannot be performed by one 
person in the line organization. The disadvantages of this type 
are that it may weaken di^Ipline, responsibility, and authority. 
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Fig. 7.—^The Functional Organization. 


and requires a high degree of coordination of the work of 
specialists who know fully the facts about their fields. 

There is some belief that a highly functionalized organiza- 
I tion cannot work smoothly, because of the great loss of discipline 
under several bosses. However, it has been emphasized con¬ 
siderably since Taylor’s work that one man may tell a person 
where to go, another how to go, another how fast to go, etc., 
without an overlapping of instructions. However, one rarely, 
if ever, finds an organization which is entirely of one type, such 
as a line organization, a staff organization, or a functional or¬ 
ganization, but usually a combination of these, as a line and 
' staffs a line and functional^ or a line^ staff, and functional or¬ 
ganization. 

Often the various types of organizations are intermingled by 
the use of committees, each of which performs either functional, 
\ staff, or line duties. These committees may actually control, they 
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may investigate, they may discuss, instruct, or advise. They 
usually serve to coordinate various types of activities. 

Each of these types of organization or their combinations 
must be adapted to a particular company, or a completely new 
type of organization built in order to achieve the specific policy 
of the company. The types of organization are greatly in¬ 
fluenced by the persofialities of the executives, the type of 
product, number and individuality of the employees, the esprit 
de corps and general morale, and the policy of the company. 
Each company must be analyzed with reference to all these fac¬ 
tors and the type of organization best adapted to them devised. 

A company is made up of individuals each different from every 
other. This would require that employees should be organized 
and managed individually, yet there are sufficient similarities in 
a group of people to facilitate a general plan of organization. 
Therefore it is essential that the type and method of organiza¬ 
tion apply to as many of these similarities as possible, yet pro¬ 
vide ample opportunity for handling individual differences. 
With reference to this Henry Dennison^ has said: 

The ultimate in organization would require that the incentives, regulations, 
and personal contacts of each member should be such as to allow him to de¬ 
velop and put to most valuable use all of his powers. Since no two members 
are exactly alike there would be, theoretically, separate provisions for each. 
But all members, though different, are compounded of quite similar elements; 
their differences are in large part differences in the proportions in which 
these elements are represented. Hence, some reasonably uniform general meas¬ 
ures can usually be devised to appeal to, to satisfy, and to control the more 
widely prevalent elements of human nature. An important practical task of 
the organization engineer lies in so grouping the personnel and devising the 
general rules that the largest possible number are effectively provided for; at 
the same time, he must be ready to deal with individual cases wherever the 
unsuitability of general rules causes losses which outweigh their gains in 
convenience and cost of administration. 

The structural form of an organization affects and alters the spirit which 
works through it. The spirit alters and re-creates the structure. The running 
of an organization and the building of it depend upon each other—affect and 
are affected by each other. • 

The importance of right structure of organization is sometimes under¬ 
valued, because ^ith the right men almost any kind of organization can run 
well. This is true, but is by no means the whole truth. With the finest of 
personnel, an illogical organization structure makes waste through internal 
friction and lost motion; it fails to retain and develop good men and to invite 

^Henry Dennison. Organization Engineering, New York; McGraw-Hill Book 
Company. 1931. Pp. 4-6. 




Fig. 8. —Organization chart of the American Rolling Mills Company, Middleton, 
Ohio. (Prepared for the author by C. H. Murray, Assistant to the President) 
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into its membership new men of high quality. Ability, tact, and good purpose 
cannot be established by law—they can, however, by law be made possible 
or virtually impossible. With an able man in charge, cities have been run well 
under the crudest form of political structure; but crude forms of political 
structure rarely make it possible to get a really capable man to run and be 
elected to office. The same is true in a corporation. A logical, well-constructed 
organization invites, retains, and develops good men. 

In general, the organization may be subdivided by (i) func¬ 
tions, such as sales, purchasing, and engineering; (2) product, 
embracing the principal kinds of products of the company; (3) 
geographical divisions, such as the eastern or western division; 
(4) process, such as veneering or finishing in a wood manufac¬ 
turing plant; and (5) equipment, such as lathes, planes, milling 
machines, and grinders. 

The trend in manufacturing seems to be to make the divisions 
of the companies more according to functions, such as sales, pro¬ 
duction, engineering, personnel, finance, and purchasing. Each 
function may be centralized, where one person or department 
performs that function for the entire company, or decentralized, 
with someone performing that function in each principal depart¬ 
ment. Centralization, of course, is naturally dependent upon the 
size of the company, because the small company cannot have a 
number of such functionalists for each small department. Cen¬ 
tralization, in general, makes for uniformity of standards, meth¬ 
ods, performance, and increased volume of work, but usually 
raises overhead and lacks flexibility and speed of action. 

In order to show particular applications of these methods of 
organization, the organization charts of the American Rolling 
Mill Company, the United States Gypsum Company, and L. S. 
Ayres & Company are shown in Figs. 8, 9, and 10. These charts 
of the companies show the various interrelations of organiza¬ 
tional divisions by functions, products, and geographical sections,. 

The Organization of the Typical Manufacturing Comptiny. 
From the study of a number of organization charts of manufac¬ 
turing concerns a typical plan of organization was devised, and 
is given as Fig. ii. The typical manufacturing organization 
starts at the top with the stockholders of the company, who 
elect a board of directors. The directors define the policies of. the 
company. In the larger companies the directors usually appoint 
an executive committee to pass upon executive matters in the ab- 
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Fig. 9.—Organization chart of the United States Gypsum Co. (Prepared by R. H. Macalister, Employment Supervisor, 1936.) 
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Fig. la—Organization plan of L. S. Ayres and Company, Indianapolis, Indiana. 
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sence of the board of directors, and a finance committee which 
handles financial matters. 

The directors elect a president, who is responsible to those 
directors for the management of the company. Assisting the 
president in the management are the vice-presidents and officers 
who have charge of the special management functions. These 
functions are usually as follows: 

1. Marketingf with a vice-president who has charge of 
(a) market analysis and planning, (b) publicity and advertis¬ 
ing, and (c) sales and sales promotion. 

2. Manufacturing, with a vice-president who has charge of 
(a) production, (b) research, (c) engineering, (d) inspec¬ 
tion, and (e) planning. Under the direction of the vice-presi¬ 
dent in charge of manufacturing, the production manager 
manages the production departments. The superintendents 
and foremen have direct supervision of the workers in these 
various production departments. Receiving, shipping, traffic, 
and stock and stores are under the supervision of the ma¬ 
terials manager, who reports to the production manager. The 
chief engineer is in charge of the engineering work of the 
company. He reports to the vice-president in charge of manu¬ 
facturing. Under the chief engineer is a works engineer, who 
has charge of heat and power, maintenance, equipment, and 
the tool room, and an assistant engineer, who has charge of 
the design, and development. The superintendent of planning, 
who also reports to the vice-president in charge of manu¬ 
facturing, has charge of standards and methods, processing, 
routing, scheduling, and production records. 

3. Personnel, with the vice-president, who has charge of 
(a) employment, (b) personnel maintenance, (c) training, 
(d) health, (e) safety, and (f) service work. The vice-presi¬ 
dent in charge of personnel is often called the director of 
personnel or manager of industrial relations. 

4. Finance, with a vice-president who has charge of the 
(a) corporate financing and funds, (b) budgets, (c) pur¬ 
chasing, (d) credit, and (e) accounting. Under the vice- 
president in charge of finance is usually a purchasing agent, 
who has charge of the purchasing, and a comptroller, who 
manages the credit, cost accoujjting, and general accounting 
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activities of the company. In many companies the treasurer 
has the status of vice-president in charge of finance. 

5. Legal counseling and secretarial duties, with a secre¬ 
tary, who has charge of (a) public relations, (b) office man¬ 
agement, (c) statistics, (d) legal activities, patents, and in¬ 
corporation activities. 

Although this organization is described as typical, no one 
company, will probajjjy follow it exactly. The organization chart 
of each company will be adapted to the various M’s in man¬ 
agement as they are found in that company. As one company 
differs from another in the ^’s of management, so will it differ 
in organization. However, this typical organization chart, de¬ 
vised from a number of specific organization charts, is given as a 
generalized sample of organization. For example, as a majority 
of the organization charts considered had the engineering de¬ 
partment organized under the vice-president in charge of manu¬ 
facturing, the engineering function has been placed under the 
manufacturing department in the typical chart, and so on as 
shown in Fig. 11. 

The description of the development of different types and 
kinds of organizations and thefr examples leads to the principles 
of organization, which may be stated as follows: 

1. A logical division of the work into departments which 
will accomplish the policy of the company, their arrangement 
in proper relationships, and the making of a chart showing 
these departments and relationships. 

2. An adequate division of labor into positions and a com¬ 
prehensive statement of the duties of each job; the assign¬ 
ment of the right person to each job, and his acceptance of 
the responsibilities for carrying out his duties. 

3. A definite study, understanding, and written description 
of the various elements of each job. 

4. Constant adjustment and adaptation of all phases of 
organization to changing conditions. 

5. Simplification, standardization, and systematizing 
through coordination of the*various units of organization to 
achieve the aim or policies of the company, as well as the 
proper morale or spirit. 
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JOB DESCRIPTION, EVALUATION, AND CLASSIFICATION 

The second principle of organization is the adequate division 
of labor into jobs or positions, and a comprehensive statement 
and evaluation of each job and the assignment of the right per¬ 
son to it. In some companies the work of describing and evaluat¬ 
ing jobs is called “job analysis and job specifications”; in others, 
“job descriptions,” “position evaluation,” etc. 

In 1934 a survey of the personnel activities in 233 companies 
showed that a larger number of those industrial concerns was 
considering adopting job analysis and specifications than any 
other type of personnel procedure. The situation indicated then 
seems to be arriving from the recent results accomplished in job 
descriptions and evaluation in the United States Gypsum Com¬ 
pany, the Westinghouse Electric and Manufacturing Company, 
the B. F. Goodrich Company, the Socony-Vacuum Corporation, 
and others. 

Industry wants to know exactly what each job consists of* 
and what it is worth. The Social Security Bill and the unem¬ 
ployment insurance laws are causing employers to consider care¬ 
fully whether an employee is absolutely needed before he is 
hired. When they do employ a person, they want to know ex¬ 
actly for what they are employing him, what the job is worth 
to the company, and what the employee actually does. The job 
description and evaluation procedure should do that and more 
too. It attempts to improve present jobs through clarification 
of duties, elimination of overlapping of duties, and prevention 
of misunderstandings as to work to be performed, and to fix 
responsibility more definitely. It will provide the personnel and 
employment manager with a definite basis for employment and 
training, and thereby improve hiring and training. It should help 
to prevent grievances by giving the management the actual dis¬ 
tribution of wages and salaries. Increases or decreases in salary 
due to personal likes and dislikes should be prevented and wages 
more commensurate with the work performed should be pro¬ 
vided. It may even bring to light unnecessary jobs and elements 
of jobs and eliminate them, and in the end help the manage¬ 
ment determine the relative value of various positions in a de¬ 
partment or different departments, and establish the maximum 
and minimum salaries for each position. 

If the methods which the companies mentioned in the second 
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preceding paragraph use in making job descriptions, evaluations, 
and classifications were studied and coordinated into a general 
method for doing this, something like the following directions 
for obtaining job descriptions and making evaluations would 
result. The procedure would include (a) job descriptions, (b) 
job evaluation, and (c) job classification as follows: 

(a) Job Descriptions, i. Choose one department in which to 
try out the procedure so that difficulties with this procedure can 
be ironed out before they occur generally. 

2. Have the persJltinel manager or the official responsible pre¬ 
pare detailed instructions for fnaking a job description, a blank 
form to be used in making it, and a good sample description, 
all of which are distinctly applicable to the company concerned. 

3. Give a sufficient number of analysis blanks to each fore¬ 
man or department head to be passed out to all the employees, 
with the request that those employees fill out the forms carefully 
in accordance with the written instructions and samples. Of 
course this applies to those employees who can read and write 
or write fairly well. In other cases the foreman or person mak¬ 
ing the descriptions may have to do it by talking to the em¬ 
ployees. The announcement of the whole plan should come from 
the president of the company and over his signature. 

4. After the forms have been filled out by the employees, the 
foreman reviews, edits, and makes additions to the employees’ 
descriptions. This is very important, as the foreman should en¬ 
deavor to make the job description unmistakably clear so that 
it can be given to a new worker coming on the job. Foreman 
training in the making of job analyses and descriptions may be 
needed. 

5. After the foreman has reviewed and edited the descrip¬ 
tions for all the jobs in his department he returns them to the 
personnel officer or person in charge of making these descrip¬ 
tions, who then reviews, condenses, adds to each description, and 
returns all of them to the foreman for editing before the final 
drafts are made. The final draft can serve as a basis of em¬ 
ployment, training, wages disputes, and organization work. 

(b) Job Evaluation. After the job descriptions have been 
made in the proceeding manner, the person in charge of this 
work, the industrial engineer of the plant, or some one else 
designated by the management, should then evaluate each job, 
first without regard to the wages actually being paid. This eval- 
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uatlon should take into consideration the responsibility involved, 
the difficulty and volume of work, the supervision required, the 
supervision of others, the mental effort, the knowledge, training, 
and experience required, the conditions under which the work is 
done, etc. 

(c) Job Classification. After each job has been described and 
evaluated, the superintendent, the department head, the per¬ 
sonnel manager, and the foreman should cooperatively consider 

Fig. 12.—Suggested Position Description Blank 

Date_ Name____ 

Position- Location- 

Department_ Division_ Section_ 

Dept. Head_ Div. Head_ Immediate Supervisor_ 

1. Duties: Describe accurately. See instruction sheet. Use reverse side of this sheet, if 

necessary. 

A. Daily (those which occur regularly every day): 

B. Periodic (those which occur regularly at longer intervals—every week or month): 

C. Occasional (those which are done in spare time or at irregular intervals): 

2. Equipment and Machinery: 

3. Supervision of Others (state number and their positions)_ 

4. Contacts (insert whether personally, by telephone, or by correspondence)_ 

With Public_ With Other Depts- 

5 . Remarks (add here any statements which might describe more fully the scope of your 

job): 


Approved: _ 

(If a Personnel Record is not available for every employee, a personnel blank can be 
added on the reverse side of this and filled in at the same time.) 

and classify the positions from their evaluation. The positions 
should be arranged from the lowest to highest and classified 
into groups of the same kinds and responsibilities. Then the 
wages and salaries can be added to the consideration and a dis¬ 
tribution of them can be made from the highest to the lowest. 
The wages and salaries which are too high or too low can then 
be considered and reasons given or adjustments made. 

This procedure should result in a more uniform wage plan 
and give to the foreman, supervisor, superintendent, and the 
management a more definite basis upon which to discuss wage 
and salary rates. 

In this procedure, the first steps are to devise the form on 
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which the worker is to make the job description, prepare the 
instructions for making the description, and develop a sample 
of such a description. Figures 12, 13, and 14 give a blank form. 

Fig, 13.— Suggested Instructions for Filling Out Position Description Sheet 

Read the entire blank very carefully before writing anything. Inforijiation should be 
filled in only after thoughtful consideration. Follow the instructions given below as ac¬ 
curately as possible. After you have completely filled in all information return the blank 
to your Foreman (Dept. Head). If you have any comments or suggestions regarding 
your work, put on back of blank. 

Heading: 

Fill in name and date. 

After “Position” give as descriptive a name as possible. For example—Special Order 
Clerk, not just Clerk. ^ 

Fill in the name of your department, division, and section, and the names of your 
Foreman, Department Head, Division Head, and Immediate Supervisor. 

Item /. Duties: 

In describing your work: 

Begin each statement with a word which denotes action. For example: “Open mail,” 
“Type form letters,” not “I open mail” or “I type.” 

Be definite, clear and concise. Whenever practical, make each statement tell as much 
as possible by stating kind of work, machine used, and purpose of work. For example: 
Check salary statements on comptometer for bookkeeper. 

Attach to sheet all forms used. Refer to forms by name of form and number. 

A. Daily duties. 

If routine, give items in order in which they are performed. If not routine, 
state in order of time spent on each. 

B. Weekly or monthly duties: 

Give items in order of time devoted to each. 

C. Occasional: 

State here any duties which you may do during extra time or which may occur 
during irregular intervals. 

Item 2. Equipment or machinery used: insert names of any machines which you use, or 
upon which you work. 

hem j. State number of people, if any, supervised, and give their positions. 

Item 4. If you come in contact with the public or members of other departments, state 
whether by telephone, personally, or by correspondence. 

instructions, and a sample description developed from those used 
by the Socony-Vacuum Corporation^ and the Westinghouse Elec¬ 
tric and Manufacturing Company.^ 

The Time Study and Standards Department of the B. F. 

^For a description of the Westinghouse forms see article by E. B. Roberts, “Posi¬ 
tion Description and Classification,” The Management Review, July, 1935; and 
for the forms of the Socony-Vacuum Corporation (formerly the Standard Oil 
Company of New York) see J. E. Walters, Applied Personnel Administration, 
New York, John Wiley & Sons, 1931, pp. 153, etc. 
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Fig. 14.—Suggested Sample Description of Position 


Position: 
Department: 
Number in position: 
Hours: 

Duties: 


Supervisor 

Accounting 

I 

Regular 


Grade: 

Division: Cash, Ledgers, 

Plant 

Sex: Male 


1. General: 

Under general supervision do routine and some non-routine work in connection with 
supervising and assisting in matters pertaining to the Ledgers, Plant, and Cash Divi¬ 
sions of Department; and assisting the Manager and Chief Clerk as required. Work 
includes approving Cash Warrants and Journal Vouchers, and checking receipts, re¬ 
mittances, settlements, and statements. 

2. Detail: 


Daily: 

Approve Cash Warrants. 

Approve Journal Vouchers, affecting the Ledger, Plant, and Cash Divisions. 

Check Cash Receipts and Remittances. 

Handle correspondence relative to above records with Foreign Stations. 

Take care of telephone requests. 

Handle sundry matters as required. 

Periodic: 

Make weekly work report (Status of Division Work). 

Make monthly desk inspection. 

Check monthly settlement. 

Check monthly Cash Disbursement Statement (Accounting Department) 

Check monthly Remittance Statement. 

Assist in the following: 

Profit and Loss—Semi-annual #3 statement—Balance sheet analysis 
” ” ” —General semi-annual 

quirements 

Occasional: 

Assist Manager and Chief Clerk as required. 

Equipment Used: Ediphone 

Supervision of others: ii: Cashier, General Ledger, Assistant Cashier 
Clerk, Ledgers #1, #2, #3; Plant Ledgers jfi 
typists. 

Contacts: With Public: By correspondence. 

With Other Departments: By correspondence and telephone. 


closing re- 


and Invoice 
and #2; two 


Goodrich Company makes the job analyses. In this company an 
analysis covers the following points or factors 

A description of the job. Supervision exercised by the operator. 

Judgment required by the operator as Responsibility for material and qual- 
to the quality of the product. ity. 

Responsibility for equipment. Manual dexterity. 

^ H. Resseger. “Job Analysis and Classification of Operations.” Personnel. May, 
1935. 
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Physical requirements. Hazards. 

Working conditions. Educational requirements. 

Learning period. 

The United States Gypsum Conrjpany uses the form shown as 
Fig. 15. This form is used for rating the job and is not applied 
to the individual on the job. The score for each rating is given 
at the top of the job rating blank. 

In the generalized job description and evaluation procedure, 
after, the job descrijjjions have been made by the workers and 
the foreman and edited by the personnel department, and evalua¬ 
tions have been developed by the industrial engineer, the posi¬ 
tions can be arranged from the lowest to the highest and grouped 
according to the types and the responsibilities involved, and the 
salaries paid. From these groupings, salaries which are too high 
or too low can be seen readily and adjustments made, and the 
organization chart of the company can then be built up, based 
upon the facts found.^ 

In a procedure such as the one described here the informa¬ 
tion is obtained from the employee and checked by the depart¬ 
ment head. It is studied impersonally and evaluated in terms of 
other positions and not according to personalities. The group¬ 
ing of positions is based upoa fact with a standard minimum 
and maximum determined for salaries actually paid. The value 
of the job is based upon a more systematic and definite evalua¬ 
tion procedure. The department head’s attention is focused 
upon the detailed work of each employee, and improvement 
usually results. Promotion and transfers are more easily facili¬ 
tated. The organization is more definitely and solidly estab¬ 
lished. Grievances because of salaries which are out of line owing 
to personal favoritism are prevented. The employment depart¬ 
ment has a more definite basis for employing a man in the job 
which is clearly described. 

In general, the whole organization should run more smoothly 
because it is described more systematically and evaluated more 
scientifically. 

TIME AND MOTION ECONOMY 

Time and motion economy has been defined in a number of 
ways. Frederick W. Taylor, the father of scientific management, 

^For an example of an organization chart and group key sheets developed by 
this procedure for the Westinghouse Electric and Manufacturing Company, see 
E. B. Roberts, op. cit., pp. 207, etc. 
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Fig. 15.—^JoB Rating 

United States Gypsum Company 
R. H. Macallister, Employment Supervisor 


Name of Job. Department 

Description. 

Date. Rated by. 


Name of Job. Department 

Description. 

Date. Rated by. 


Factors 

0 

X 

2 

3 

4 

5 

Score 

A. Job Requieements 

What Must Be Done 

Complexity of work 

I. Manual 

None 

Simple 

Semi¬ 

complex 

Complex 

Very 

complex 

Extremely 

complex 


Complexity of work 
a. Mental 

If 

m 

n 


ft 

» 


3. Volume of work 

n 

Extremely 

small 

Noticeably 

small 

Moderate 

Large 

Extremely 

large 


4. Care and exactness 

n 

Un¬ 

important 

Semi- 

important 

Important 

Noticeably 

important 

Extremely 

important 


$. Confidential work 

n 

n 


If 

n 

ft 


6. Hazardous work 

” 

n 

n 

n 1 

** 



7, Planning of work 


n 

• 

» ! 




Supervision exercised 
8. Quantity 

n 

3 

4 -XO 

11-20 

21-50 

51 up 


Supervision exercised 
9. Quality 

n 

Simple 

Semi¬ 

complex 

Complex 

Very 

complex 

Extremely 

complex 


xo. Public contact 

- 

Unim¬ 

portant 

Semi- 

important 

Important 

Noticeably 

important 

Extremely 

important 



B. What the Job Requises 
The Woekee To Be 


I. Age 

None 

17 or below 

i 8 - 2 X 

22-26 

I 27-3* 

33 up 


2 . Physique 

» 

Unim¬ 

portant 

Semi- 

important 

Important 

Noticeably 

important 

Extremely 

important 


3. Dress 


ft 

* 

n 

n 

ft 


4. Mental skill 

• 

ft 

* 


ft 

ft 


S- Character 

m 


ft 

ft 

ft 



6 . Loyalty 

n 

ft 


ft 

ft 

ft 


Aggressiveness 

7. Initiative 

ft 

ft 

ft 

. 

ft 

ft 


Creativeness 

8 . Imagination 

If 

ft 

ft 

It 

ft 

ft 


9. Analytical ability 

ft 

ft 

ft 

ft 


ft 


10. Enthusiasm 

ft 

ft 

ft 

ft 

ft 

ft 


ix. Personality 

ft 

ft 

n 

ft 

It 

ft 



C. What Must Be Known 


x. Education 

None 

8 yrs. 

xo yrs. 

12 yrs. 

4 yrs. 
college 

Profession 

technical 


9. Knowledge of job 

ft 

Unim¬ 

portant 

Semi- 

important 

Important 

Noticeably 

important 

Extremely 

important 


3. General experience 

ft 

ft 

It 

» 

M 

n 










Total— 








































66 


METHODS 


was the first to devise time study in the Midvale Steel Company 
in 1881. Taylor’s later definition and explanation were as 
follows 

Time study is the one element in scientific management beyond all others 
making possible the “transfer of skill from management to men,” . . . “Time 
study” consists of two broad divisions, first, analytical work, and second, 
constructive work. 

The analytical work of time study is as follows: 

a. Divide the work of a man performing any job into simple elementary 
movements. 

b. Pick out all useless movements apd discard them. 

c. Study, one after another, just how each of several skilled workmen make 
each elementary movement, and with the aid of a stop watch select the 
quickest and best method of iflaking each elementary movement known 
in the trade. 

d. Describe, record, and index each elementary movement, with its proper 
time, so that it can be quickly found. 

e. Study and record the percentage which must be added to the actual work¬ 
ing time of a good workman to cover unavoidable delays, interruptions, 
minor accidents, etc. 

f. Study and record the percentage which must be added to cover the new¬ 
ness of a good workman to a job, the first few times that he docs it. 

(This percentage is quite large on jobs made up of a large number 
of different elements composing a long sequence infrequently repeated. 
This factor grows smaller, however, as the work consists of a smaller 
number of different elements in a sequence that is more frequently 
repeated.) 

g. Study and record the percentage of time that must be allowed for rest, 
and the intervals at which the rest must be taken, in order to offset 
physical fatigue. 

The constructive work of time study is as follows: 

h. Add together into various groups such combinations of elementary 
movements as are frequently used in the same sequence in the trade, and 
record and index these groups so that they can be readily found. 

i. From these several records, it is comparatively easy to select the proper 
series of motions which should be used by a workman in making any 
particular article, and by summing the times of these movements, and 
adding proper percentage allowances, to find the proper time for doing 
almost any class of work. 

j. The analysis of a piece of work into its elements almost always reveals 
the fact that many of the conditions surrounding and accompanying the 
work are defective; for instance, that improper tools are used, that the 
machines used in connection with it need perfecting, and that the sanitary 
conditions are bad, etc. And knowledge so obtained leads frequently to 


^ Subcommittee on Administration of the A.S.M.E. *‘Thc Present State of the 
Art of Industrial Management.” Trans, A.S.M.E, Vol. 34. Pp. 1199-1200. 
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constructive work of a high order, to the standardization of tools and 
conditions, to the invention of superior methods and machines. 

Motion study, or micromotion study, was first developed by 
Frank B. and Lillian M. Gilbreth.’ They defined motion study as 
follows 

Motion study consists of dividing work into the most fundamental elements 
possible; studying these elements separately and in relation to one another; 
and from these studied elements, when timed, building methods of least 
waste. 

A definition to include both time and motion study is given by 
Professor R. M. Barnes of the University of Iowa as follows:^ 

Time study is the analysis of the methods, materials, tools, and equipment 
used, or to be used, in the performance of a piece of work; the development 
of the most economical way of doing this work; the standardization of these 
methods, materials, tools, and equipment; and the accurate determination of 
the time required by an average man to do it. 

The purpose of time study during the earlier years of its 
existence was commonly conceived to be the setting of wage 
rates or the determination of a standard time to do work upon 
which rate setting could be based. In later years. It has acquired 
a new conception—stating, analyzing, and solving work prob¬ 
lems, as well as a technique of measurement.^ 

Today the aims or purposes of time and motion study have 
come to be as follows: 

1. Measurement of work for rate setting. 

2. Reduction of the effort or energy in performing work, 
and decrease of the fatigue involved. 

3. Discovery of the most efficient method, or the one best 
wayy of doing work. 

4. Reduction of the cost of production, or the increase of 
production. 

5. Increase of the workers’ wages. 

6. Teaching of correct motions and methods to the work¬ 
ers, and the training of foremen and workers to be motion- 
minded. 

^ Frank B. and Lillian M. Gilbreth. Applied Motion Study. New York: Sturgis 
& Walton Co. 1917. P. 43. 

*R. M. Barnes. Motion Study. Iowa City, Iowa: University of Iowa. 1933. P. i 
* Lillian M. Gilbreth. “Motion Study,” Handbook of Business Administration. 
New York: McGraw-Hill Book Co. 1931. P. 628. 
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7. Improvement of skill, interest, and enjoyment in doing 
work. 

8. Improvement of the quality of the product. 

9. Production of products at the right time. 

10. Solving of work problems. 

An expert tennis player makes his strokes in a highly skilled 
manner with the least possible effort, the greatest skill, and 
great enjoyment. If he makes his strokes expertly, he derives 
greater satisfaction*Aan he does if he makes them poorly. Like¬ 
wise in industry, with an increase in efficiency and skill there 
usually goes an improvement of interest in the work, and, 
thereby, a decrease in fatig«e, and an increase of enjoyment in 
doing the work. Almost everyone really enjoys doing his work 
most skillfully or efficiently. Then if time and motion study can 
improve work efficiency and skill, it should automatically de¬ 
crease the fatigue and increase the interest and enjoyment in 
doing the work, and, in the end, make the worker happier in 
his employment. This is quite the contrary to the common con¬ 
ception of time and motion study, i.e., that it will make the 
worker more of an automaton, increasing the monotony of the 
work to the point that he will lose interest in the job. 

The purposes of time and motion study are accomplished by 
the following procedures: 

1. Question the job, each element of the job, and the 
method, material, tools, and equipment used or to be used in 
doing the job. 

2. Make a process chart of the work. 

3. Select operations for further study, analyze each opera¬ 
tion, and break it up into its elements, or therbligs. 

4. Apply the principles of motion economy. 

5. Apply stop watch or micromotion methods to the times 
of each element by the use of a stop watch, or by making a 
motion picture of the operation from which the times can be 
obtained; and further improve the methods of doing the work. 

6. Make a simultaneous motion (simo) chart of the opera¬ 
tion. 

7. Standardize the work, and prepare job speciffcations or 
standard practice instructions for doing the job. 

Questioning the Job. The first procedure in making a time and 
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motion study is to question the job and every element of the job 
with such questions as the following: 

Why should the work be done? 

What is to be done? 

How is the work to be performed? 

Who is to do the work? 

Where is the work to be done? 

When is the work to be done ? 

Is the work necessary? Is each individual element nec¬ 
essary? 

Can the operation be eliminated? 

Can the work be simplified? 

Can the job or any element be combined with some other 
job or element? 

Can the sequence of the operation be changed? 

Is the life of the job sufficiently long to make a time and 
motion study worth while? 

What are the various possible ways in which the job or 
therbligs might be done? 

Time and motion study experts usually prepare extensive ques¬ 
tionnaires with all possible questions to insure against overlook¬ 
ing any important factors. A sample of some of the most com¬ 
mon questions is given in the Cost and Production Handbook} 
The Process Chart, After the job and its various elements 
have been questioned, a process chart is 
made of the work. This involves the mak¬ 
ing of a chart of the flow of the work and 
materials from the time they enter the 
plant until they leave as a finished prod¬ 
uct. The process chart gives the sequence 
of the process and visualizes it as a means 
of improving It. Symbols have been de¬ 
vised for that purpose. The abbreviated 
process chart symbols are given in Fig. 16. 
The process flow charts, Figs. 17 and 18, 
show the application of these symbols to 
the manufacture of a coil spring. Figure 
17 shows the old method before a time and motion study was 

P. Alford (ed.). Cost and Production Handbook* New York: Ronald Prew 
Co. 1^34. P. 535. 


Operation 

O Transportation 
I I Inspection 

Stores Received 
Temporary Storage 

^7 Permanent Storage 

Fig. 16.—Process chart 
symbols. (Abbreviated 
iset.) 
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OLD METHOD 


Operation Distance 


Raw stock stores 
To scales 15 

Weigh 

To spring job 550 

Ahead of operation 
To winding machine 20 

Feed into machine 
Wind 

Cut off (10 ft. length) 

To bench for cut off 8 

Cutoff (1 pc. length) 

Pick up and place in pan 
To bench 15 

Grind both ends 
Place for transportation 10 

Surplus raw stock 
9 To raw stock room 
3 Weigh 

Replace balance of mat'l 
V Raw stock stores 
Wait for trucking 
Load on electric truck 
<) To elevator 
<) Up (l) floor 
() To inspection room 
^ Unload 

To inspection bench 
Inspect 

Place for transportation 8 
Wait for Trucking 
Load on electric truck 


550 


15 


60 

15 

200 

8 


t 

To elevator 

200 

0 

Up-(l) floor 

15 

0 

To heat treat 

600 


Unload 


I 

To bench 

25 


Place in wire basket 


$ 

To niter tank 

15 


Heat 

® Quench 

^ Dip in oil 8 

To bench 7 

Empty into pan 
Place for transportation 25 
Wait for trucking 
n) Place on electric truck 


Operation Distance 

To inspection room . 70 
Unload 

To bench 18 

Inspect 

Place for transportation 18 
Wait for electric truck 
Load on truck 
To elevator 
Down'd) floor 
To inspection room 
Unload 
To bench 
Plaft on rods 
Set 

Remove from rod, place in pan 
Place for transportation 8 
Wait for trucking 
Load on electric truck 


680 

15 

200 

8 


To elevator 
Up (l) floor 
To P.S. 
Unload 
Part stores 


200 

15 

440 


4.041ft 


SUMMARY 

No. of operations 29 

No. of movements by man 16 
No. of movements by 
elevator 4 

No. of movements by 
electric truck 5 

No. of waits for trucking _5_ 

59 

Total distance traveled 

4,041 ft 


NEW METHOD 


Operation Distance 

. Ahead of operation 
To spring winder 10 

) Wind, cut off and flatten ends 
(new spring winding machine) 

To outgoing platform 15 

Waiting for electric truck 
I Load on truck 
To hardening room 40 

I Place in wire basket 
To niter tank 10 

> Heat 
• Quench 
Dip in oil 
I Empty into pan 
To inspection 30 

Test for hardness, diam.&lead 
To setting equipment 10 
Place in setting fixture 
Set 

Remove from setting fixture 

To outgoing platform 10 

Waiting for electric truck 

Load on truck 

To part stores 160 

Unload 

Part stores 


SUMMARY 

No. of operations 12 

No. of movements by man 6 
No. of movements by 
elevator 0 

No. of movements by 
electric truck 2 

No. of waits for trucking 2 


Total distance traveled 

Saving in distance 
traveled 


285 


3756 


O Denotes an operation 
O Denotes a transportation 
^ Denotes a temporary storage 
V Denotes 9 permanent storage 
□ Denotes an inspection 


Fig. 17.—Process flow chart—coil spring—old Fig. 18—Process flow 

method. chart—coil spring— 

new method. 

Figs. 17 and 18.—Process flow charts of coii spring. (A. H. Mogensen, reprint from 
Factory Management and Maintenance, 1934 - 35 .) 
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deciding how to proceed with the work L thinking. 

Hold H Retention, without movement, of object after grasping. Carpenter's vise. Lake red 

Fig. 19.—^Therblig chart. (With names, abbreviations, definitions, symbols, and explan 
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made. After each step in the process was studied, analyzed, and 
questioned, and every unnecessary step eliminated, a new method 
was devised as shown in Fig. i8, with a saving of 3,756 feet of 
travel and 17 operations. 

The process flow chart enables one to see the details in them¬ 
selves and in relation to each other and to the whole. It should 
show the make ready, the do, and the put away of the job. It 
gives a general view of the whole process as well as the indi¬ 
vidual steps in thejow of the processes. The process chart 
should be devised to show the distance traveled by the mate¬ 
rials used and the operator, as well as the steps in the sequence 
and the time taken to perfoyn each step and the whole process. 

Analysis of the Operation. After the whole process of the job 
has been studied, the time and motion analyst selects the opera¬ 
tion to be investigated more minutely, and then proceeds to 
study each actual operation Itself. first divides the operation 
into motion cycles and then again the motion cycles into ele¬ 
ments called ‘‘therbllgs.’’^ 

The therbligs were first analyzed, devised, and defined by 
Mr. Frank B. Gilbreth. They are shown in Fig. 19 with their 
names, symbols, abbreviations, and definitions. 

When the operation is to be studied, either by the stop watch 
or moving-picture method, it is usually advisable to make an 
analysis of the operation before time and motion study methods 
are applied, in order that the savings resulting from the study 
can be easily shown by comparing the study before and after 
making. 

The operation to be studied is analyzed and divided into its 
therbligs, with the times being taken at the beginning and end 
of each therblig. Figure 20 shows the therbligs and their times 
of the right and left hands for the assembling of three washers 
on a bolt (old method). When the operation or job is divided 
into its therbligs the principles of motion economy are then 
applied. 

Principles of Motion Economy. In his wide experience in 
studying hundreds of different operations, Mr. Gilbreth devel¬ 
oped certain rules or principles of motion economy, which have 
since been elaborated upon by many industrial engineers, among 

^“Therblig” is Gilbreth spelled backwards with a slight variation. It was de¬ 
vised by Mr. Gilbreth because no adequate word was available. 
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them Dr. Lillian M. Gilbreth, A. H. Mogensen, Professor 
R. M. Barnes, and the Charles E. Bedaux Company. These 
four sets of principles of motion economy have been studied in 
detail, and the composite set of principles of motion economy, 
Table V, has been derived in the form of a check list. 

Each one of these rules, in turn, is applied to the operation. 
Not all of them can be used on every job, but the consideration 
of all of them in the check list guarantees that no usable prin- 



Film No. X0O 

Operation Assemble Three Washers on Bolt 

Operation No. A32 

Operator’s Name & No. ll.S.Bowen No. 1C4 

Date of Analysis 1-28-32 

Analyzed by s . M . M . 

Number of Sheets 1 

This Sheet No. 1 

00 

JC c 

Subtracted 

Time 

Therblig 

Symbol 

LEFT HAND 

Description 

Clock 

Reading 

Subtracted 

Time 

Therblig 
■ Symbol 

RIGHT HAND 

Description 


6 

isai 

Carries assembly to left 

Enai 


Ksa 

Moves hand to lock washers 


4 

ISSSi 

Releases assembly 

■:ni 

mm 

mm 



El 

Ba 

Moves hand to bolts 



psa 

Carries washer toward bolt 

335 

S 

TT 

Searches & grasps one bolt 


B9 

wm 

Positions washer 



Ea 

Carries bolt 


BEi 

ini 

Assembles lock washer 


4 

mm 

Positions bolt 

ESI 

8 


Moves hand to steel washers 


ia 

ra 

Holds bolt 

381 

12 


Searches St grasps washer 






BQI 

Ba 






gpg 

mm 

KB 

Positions washer 





gT»Hi 

MSB 

wsm 

Assembles washer 





groi 

■01 

mm 

Moves hand to rubber washers 






4 


Searches & grasps washer 






ifli 

Bsa 






gCTiil 


KB 

Positions washer 





mi 

Msm 

El 

Assembles rubber washer 






mm 

IES3 

Releases finished assembly 





roi 

iHI 

■1 

1 BBBBHBBBHBBBBBB 



iBB 


\fmm 

IBB 

IBB 

BBBKBBBBBBBBBB 


Fig. 20. —Analysis sheet for bolt and washer assembly—old method. (From: 

R. M. Barnes, Motion Study. P. 28.) 

ciple has been omitted for the improvement of the operation 
being studied. 

As an example of the application of these rules, let us con¬ 
sider the first principle of confining the motions to the lowest 
possible classification. A worker can work with the least amount 
of effort in the lowest classifications of motions. If arcs were 
drawn with the right and left hands, the elbows comfortably 
close to the body, the working area (A, Fig. 21) in front of 
the body and within those arcs would probably be the best 
normal working area for that individual. The next best area 
would probably be in front of the body within the two arcs 
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TABLE V 

Principles of Motion Economy 

The following principles of motion economy are applicable to various types of work. 
Not all these principles are applicable to every job or operation, but they can be used as 
a basis for improving the efficiency of work. Check each principle at the right for each 
job study in order to make certain that that principle has been applied to that study or 
considered with reference to it. References are given at the end of the list of principles. 
A-i after a principle means that that principle is also found as the first principle in refer¬ 
ence A; C-2 refers to the second principle in reference C, and so on. 

1. Motions should be confined to the simplest possible division of the following classifi¬ 
cation: 

(1) Finger motions. ^ 

(2) Finger and wrist motions. 

(3) Finger, wrist, and lower arm motions. 

(4) Finger, wrist, lowe»iarm, and upper arm motions. 

(5) Finger, wrist, lower arm, upper arm, and body motions. 

Arrange the work so that finger or hand motions will suffice, if possible, the arms 

and body being brought into play only as a last resort. (B-5; C-12; D-3). . 

2. Motions of the arms should be in opposite and symmetrical directions, and 

should be made simultaneously. (A-5; B-4; C-4; D-i). . 

3. Both hands should begin and complete their same therblfgs simultaneously. 

(A-i, 2; B-i, 2; C-i, 2; D-i). . 

4. Definite and fixed stations should be provided for all materials; tools and 
light equipment should be pre-positioned wherever possible to reduce the search^ 

findy and select therbligs. (B-20; C-17; D-14). . 

5. Tools and materials should-be located so as to permit the best sequence of 

therbligs. They should be placed around the work-place so that they may be 
grasped in the working position at a point nearest to their place of use. (B-9, 19; 
C-I4 ;D-s)....... . 

6. Gravity-feed containers should be used to deliver the material as close to 
the point of assembly or use as possible. This delivery point should be near the 
height at which the assembly is made in order to eliminate any lifting or change 

of direction in carrying the parts to the assembly. {B-18; C-18). . 

7. Ejectors should be used to remove finished parts. (C-19). . 

8. '^Drop deliveries'* should be used whenever possible. Tools and finished work 
should be dropped or thrown when the nature of the work permits. (B-17; C-20; 

D-7, 12). . 

9. The hands should be relieved of all work that can be transferred advanta¬ 
geously to other parts of the body. (B-16; C-16; D-io). . 

10. Do not use hands to guide, brace, or hold work or tools when an economical 

substitute in the form of a jig or brace can be made or used. (D-8, ii).. 

11. The number of therbligs required to do work should be counted, for the 

best way is almost always a sequence of the fewest therbligs. (A-8; B-io; C-7)... _ 

12. It is usually quicker to transport small objects by sliding than by carrying. 

(B-6; D-4). .. 

13. A “full-hook" grasp is usually quicker than a “pressure" grasp. (B-7).---- 

14. Material or tools may be more quickly grasped when fully separated from 

adjacent objects. (D-13). . 

15. Weight and momentum should be employed to assist the worker wherever 

possible, and they should be reduced to a minimum if they must be overcome by 
muscular effort. (B-15; D-9). . 

16. The path of the hands should be free from jerky, jiggling motions. The 
work should be arranged so that the paths 4^scribed are smooth and continuous. 

(B-i I; D-6). . 

















PRINCIPLES OF MOTION ECONOMY 


75 


TABLE V—Continued 

17. A sequence of motions should be arranged to build rhythm and automaticity 

into the operation. (A-15; 8-13; C-15). 

18. Free, loose (ballistic) movements are faster, easier, and more accurate than 

restricted (fixation) or “controlled” movements. 

19. Where each finger performs some specific movement (such as in typewrit¬ 

ing), the load should be distributed in accordance with the inherent capacities of 
the fingers. (B-14). 

20. The two hands should not be idle at the same time except during rest periods. 

(A- 3 ; B- 3 ; C- 3 ).... 

21. Hesitation must be analyzed and studied; its causes accounted for, and, if 

possible, eliminated. (A-6; C-5; D-17). 

22. Levers, cross-bars, and hand wheels should be located in such position that 

the operator can manipulate them with the least change in body position and with 
the greatest mechanical advantage. (B-22; D-16). 

23. Handles for tools and cranks should be made large so as to take advantage 

of the leverage and comfort given by them. (B-21; D-15). 

24. A chair of the proper type and height to permit good posture should be 

provided for every worker possible. (B-24)... 

25. The height of the work place and the chair should preferably be arranged 

so that alternate sitting and standing at work is easily possible. (B-23). 

26. Use the fewest motions possible for a given result. Question each element 

as to its necessity. Can the job be done without it? Could a rearrangement of 
motion sequence reduce the number of elements? (D-19). 

27. Every instance where delay occurs suggests the advisability of providing 

some optional work that will permit utilizing the time of delay. (A-io; C-9). 

28. The shortest time demonstrate(J in one part of a study should be used as a 

mark to attain and reasons for other times required in other parts should be 
known. (A-7; C-6). 

29. Variations of time required for any one therblig should be arrayed and the 

causes recorded. (A-ii; C-io; D-18). 

30. The best sequence of therbligs in one kind of work is often useful in sug¬ 
gesting the best sequence in other kinds of work. (A-9; C-8). 

31. There is a fairly definite time range in which each of the therbligs should 

be performed. Though this differs for different people, correct standards from 
which to deviate should be established. (A-4; B-8). 

32. Lateness of various parts of the anatomy as compared with other portions 

should be recorded. (A-12; C-ii). 

33. Lateness of anatomical members of experts should be observed most care¬ 

fully. Where it is not possible to work from the first at the speed of an expert, 
this lateness should be copied as closely as possible. (A-14). 

34. Since fast motions cannot be made in the same path as slow motions, the 
learner will acquire desirable automaticity most quickly if he works at motion 
speed of the expert from beginning, regardless of quality of resulting work. (A-13) 

35. Awkwardness, grace, and ambidexterity are all greatly affected by the time 

element, which affects also hesitation and decision, and many other psychological 
variables. (A-16). 
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New York: Factory and Industrial Management, McGraw-Hill Book Co. 1932. 

P. 98* 

(D) Methods and Techniques Used in Photographing and Analysing Operations, 
New York: Production Control Machines Corporation. 1935* P* 9 * 

made by the hand fully outstretched, without moving the body. 
Figure 21 shows graphically the normal and maximum working 
areas. 

The application of all these principles should result in econ¬ 
omy of motion, a saving in time and energy, improvement in 
skill, and in genef 91 increased efficiency of doing the work. 
After they have been applied, the times of each element or 
therblig can be taken, studied, and again improved. This can 


Normal for Normal for 

Left Hand Right Hand 



Fig. 21. —Normal and maximum working areas. 


be done by two methods, the stop-watch method or the micro¬ 
motion method. 

Stop-watch Method. About 80 per cent of the 388 companies 
studied by the National Industrial Conference Board in 1935 
had a central time study department, with a specialist to make 
the studies.^ In 17 per cent of the companies the foremen made 
these studies. However, this did not involve a detailed time 
and motion study analysis, for only 19 per cent of 528 com¬ 
panies made such studies; 40 per cent made a time study analysis 
without the application of the principles of motion economy. 
For the time study analysis, the procedure involves dividing the 
operation into its elements or therbligs and taking the time it 
takes to perform each. Usually ten complete cycles of the opera¬ 
tion are timed, the average or modal times being used. The 
arithmetical average for the elements in the ten cycles is the 

^National Industrial Conference Board. Financial Incentives, New York. 193s* 
P. 23. 



STOP-WATCH METHOD 


77 


most frequently used. The modal time—that which occurs the 
most frequently—is perhaps more satisfactory. However, we 
should try to make conditions best for the best and shortest 
times. 

The first procedure in making a time and motion study is to 
select the right operator or operators to study. If only one 
operator is to be selected, the most intelligent one, the one from 
whom the best results can be expected, should be selected. The 
operator who is more highly skilled is usually more consistent 
and systematic and has the best attitude. He may also be able 
to make good suggestions and understand the idea of the study 
more readily and easily. However, it is not safest to depend on 
one operator. Several should be selected and the best parts of 
each study chosen. 

The time and motion study man should explain carefully, 
diplomatically, and in an open and frank method, what he is 
doing. 

Even though the times should be leveled to that of the aver¬ 
age worker, they should be taken on the best workers to discover 
or provide the best methods. 

The equipment used is principally a stop watch attached to 
a board upon which the time study record is placed. The dial 
of the stop watch is usually divided into lOO equal spaces, each 
of which represents i/ioo of a minute, and the hand makes 
one complete revolution per minute. A smaller dial is divided 
into 30 spaces, each representing one minute of time. Watches 
of other divisions, such as the hour decimal watch, are also used. 
R. M. Barnes^^ has devised a time study board with two minute- 
decimal stop watches which are linked together in such a way 
•that the starting of one watch stops the other, and vice versa. 
This permits the times being taken exactly, without the neces¬ 
sity of snapping back the hand at the beginning of each element 
of an operation. The John Deere Plow Works of East Moline, 
Illinois, has developed, made, and now uses double-watch time 
study devices. 

From the average or modal times for each element the total 
time can be obtained and checked with the continuous time ob¬ 
served from the beginning to the end of the operation. 

While the times are being taken the time study analyst judges: 

^R. M. Barnes, Industrial Engineering and Management, New York: McGraw- 
Hill Book Co. 1931. P. 128. 
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(i) the skill or speed, (2) the effort as poor, fair, average, 
good, excellent, or super excellent, (3) the conditions from poor 
to ideal, and (4) the consistency from poor to perfect. From 
these ratings he standardizes the times, as a rule, to the accom¬ 
plishment of the average worker. Of the 515 companies investi¬ 
gated in 1935 by the National Industrial Conference Board, 63 
per cent based their performance standards on the expected ac¬ 
complishment of the average worker, 38 per cent upon the ex¬ 
pected accomplishra^nt of the thoroughly trained and experienced 
worker, and fewer than 2 pej: cent on the expected accomplish¬ 
ment of the exceptionally effective worker.^ 

Upon leveling or standardizing the times and elements of the 
operation, the labor costs for each element and each operation 
can be determined, and can be used in cost analysis and deter¬ 
mination. In many companies the times of a job are not taken 
until after the principles of motion economy have been applied. 
After the job has been so improved, the times are taken and 
both the times and motions of each element are recorded and 
standardized. Figure 22 gives the form and figures of a stop¬ 
watch time study made by the Delco-Remy Corporation. 

Motion or Micromotion Study Methods. In some companies 
in recent years motion pictures have been made of the operation 
before and after the principles of motion economy have been 
applied. To do this a standard i6-mm. or 8-mm. camera, with 
adequate lights to prevent glare and shadows, is used to photo¬ 
graph the operation, with a microchronometer in view. The 
microchronometer is a specially developed clock with the face 
divided into 100 divisions. One hand makes 20 revolutions per 
minute. This facilitates the timing of an element or therblig to 
1/2000 of a minute. In recent years the cameras have been so' 
developed that the speed of the film is sufficiently uniform to 
permit the calculation of times of each therblig directly from 
the film as it is run frame by frame, or continuously.* These 
cameras usually run at a speed of 8 to 72 frames per second. 

After the picture is made, a simultaneous motion (simo) chart 

^ National Industrial Conference Board. Of, cii, 

®The Production Control Machine Corporation, of New York City, has devised 
a camera with an electric motor attachment to make pictures with a uniform 
speed per frame, and the times of the elements can be taken directly from the 
films. Also, some companies now find the regular commercial cameras adequate 
for this work. 




EQUIPMENT TIME STUDY SUMMAR 

. ^ir^y DELCO-REMY COBPORATIOI 



Fig. 22. —^Time Study Summary, Delco-Remy Corporation. 
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Fig. 22. —^Time Study Summary, Delco-Rcmy Corporation. (Reverse side.) 
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can be prepared. The simo chart is a device for the visualiza¬ 
tion^ of: 

(a) The various members of the body engaged in perform¬ 
ing the operation. 

(b) The simultaneity of the different motions made by the 
different members of the body. 

(c) The motions and elements of motions used by these 
various members. 

(d) The relative and actual times consumed by each ele¬ 
ment of a motion. 

At the top of the chart the parts of the body, usually the 
right and left hand, are listed with the times recorded on the 
chart for each therblig of each hand as the work progresses and 
as taken directly from the film. Figure 23 is an example of a 
simultaneous motion chart prepared by Professor David B. Por¬ 
ter of New York University. 

From a study of the simo chart, the film, or the stop-watch 
analysis, the elements are standardized and standard practice 
instructions for doing the work can be prepared. Figure 24 
shows the form used by the General Electric Company (Fort 
Wayne, Indiana) to make a time and motion study; it gives the 
standard practice instructions which resulted from a motion 
study of the assembly of a mounting spring for a refrigerator. 

By taking a stereoscopic picture of an operation against a 
cross-sectioned background with a minute electric light bulb at¬ 
tached to the hand or other moving part of the worker’s body, 
the path of the motions can be determined, and from those paths 
a cyclegraph can be studied to decrease, improve, and record 
the motions. 

Results of Time and Motion Study. Perhaps the best way of 
proving the results of time and motion study is by giving 
tangible savings in times or the increases in production of dif¬ 
ferent jobs upon which time and motion studies have been made. 
The General Electric Company at Fort Wayne made the fol¬ 
lowing savings in time on these jobs which they studied: 


^ Frank B. and Lillian M. Gilbreth. Motion Study for the Handicapped. London: 
George Routledge & Sons, Ltd. 1920. Pp. 29-30. 
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Actual Cycle 

Left Arm 


Right Arm 


117 u 


l-S RELAY CONTACT ASSEMBLY 

DEPARTMENT 0F1NDUSTRIAL ENGINEERING 
NEW YORK UNIVERSITY JUNE 21 1933 
Date filmed, June 8, 1933 
Operator, J. M. Oermody 
Filmed by E. Hollopeter 
(Reprinted with the permission 
of Prof. David B. Porter) 

Ideal Cycle 

Left Arm Right Arm 



426 Total elapsed time 


contact 


to index 
16 screw 
— handle 
282 


Fig. 23.—Simultaneous micromotion cycle (simo) chart. 


Savings in 
timey per cent 


1. Assemble leads in commutator. 30 

2. Remove insulation from wire. 72 

3. Assemble lead to current coil spool. 78.6 

4. Soldering lead to electric static shield. 51 

5. Assembly of synchronous motor shaft. 71 

6. Wrapping stripped end of lead. 87 

7. Assemble primary and plate coils and wrapper in two operations. ... 59 
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Dr T-4202435 


Name of Part. 


i Instructions 

MOUNTINQ SPRINO ASSEM. 


Ser. No. 5-1000 


Operation ASSEMBLY OP MOUNTING SPRINO ASSEMBLY FOR DOMESTIC REPRIOERATOR 


Observer M.L.H. - li.P.P, Date 3-13-36 Time Study No. NONE Date NONE 



I 3-1 

Get and place large mounting cushions on bench at location B. 

I 4-! 

Get and position springs on mounting cushion at location B. 

I 6.| 

Place springs and mounting cushions in fixture A. 

I 6.1 

Get and position medium mounting cushions on springs. 

I 7-1 

Get and place small mounting cushions in assembly position in holes 0 on 
upper deck in front of operator. I I 

1 8 .| 

Get and place small cup washers on small mounting cushions In holes D. 

I ®-| 

Get and place screws thru assemblies Iti D, retain hold and place sub- 
assemblies on assemblies at A and transport screws to nuts. 


Grasp, position and hold Yankee 
wrench on screw head. 


Transport wrench to other assembly 
position and hold wrench on screw 

head. 


Remove assemblies from fixture and 
dispose in drop delivery chute. 


10 


Get and position Yankee wrench on 
screw and assemble screw in nut. 

(4 downward and 4 upward shoulder 
movements) 

Transport and position Yankee 
wrench on screw and assemble screw 
In nut. (4 downward and 4 upward 
shoulder movements) 

Transport Yankee wrench to holder 
and position in holder. 


Fig. 24.—Operators’ instructions and job description of the General Electric Co., 
Fort Wayne, Indiana; L. P. Persing in charge of time and motion study. 


8 . General view of the complete assembly of the mite meter mechanism. 


9. Assembling the mite meter cam shaft. 

10. Assembling the M-20 demand meter registers. 70 -4 

11. Assembling M-21 clutch shaft... 4^ 

12. Spraying D-30 and D-3S refrigerator units. 


Savings in paint for one year were ?5,974.00 
Direct labor savings were.$3,750.00 


t 8^ 
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Examples of improvements in other companies are as follows; 


Pfr cent 


Terminal block assembly 

Reduction in cost. 46.8 

Increased production. 84.6 

Stud and plate assembly 

Increased production. 82 

Burring small parts. 45 

Stamping links.. 60 

Drilling ^liinge pipes. 37 


The General Electric Company at Fort Wayne have loi time 
study and planning engineers who devote full or part time to 
this work. For a two-year period, 1930-32, 465 foremen and 
salaried personnel were taught how to use time and motion 
study methods—motion-mindedness—in their laboratories or 
classes. Their average saving in time on the jobs which they 
have studied is 38.6 per cent time take-out. In one job they saved 
78.6 per cent of the time. Before making a time and motion 
study they consider that they can save at least 30 per cent. In 
one period they spent $2,678 for making the time and motion 
studies and saved the company $52,000 on old jobs, plus the 
savings which were effected in starting new jobs for which no 
comparison of cost before and after could be made. 

Mr. F. A. Parkhurst^ has calculated the work efficiency of an 
unskilled worker in general to be 50 per cent, and for the aver¬ 
age skilled worker—30 per cent. This also shows the possibility 
of improvement still remaining in many jobs. 

In most of the cases where time study methods have improved 
production or saved time, the wages of the employees have 
been increased, yet with a decrease in unit cost of production. 
This shows some of the tangible results of time and motion 
study, yet the intangible ones, such as reducing fatigue, finding 
the most efficient method or the one best way of doing work, 
teaching correct motions and methods or motion-mindedness, 
rate setting, and solving work problems may give the employer 
even greater employee satisfaction, good will, and loyalty to the 
company. Time and motion study is one way of making in¬ 
creased wages and decreased costs synonymous, because, while 
the unit cost of production is decreased the worker’s wages can 


^F. A. Parkhurst, Manufacturing Indmtries, Vol. XIV. No. 3. Pp. 173-4. 
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be Increased. The final results of time and motion study are 
standard practical instructions which can be used as a permanent 
record of the work of each job. 

There are systems or special applications of time and motion 
study, such as the Gilbreth System by Lillian M. Gilbreth, of 
Gilbreth, Inc., Montclair, New Jersey; the Bedaux System (or 
the Production Control Machines Corporation); and Motion- 
Time Analysis of A. B. Segur of the A. B. Segur Company, 
Chicago, and others. Most of the methods in this chapter are 
those developed by Frank B. and Lillian M. Gilbreth. They also 
form a basis for many of the others. Mr. Bedaux’s method of 
time and motion study is that of the Production Control Ma¬ 
chines Corporation and involves management control. Mr. A. B. 
Segur of Oak Park, Illinois, has developed a principle of mo¬ 
tion-time analysis—that within practical limits the times required 
of all expert workers to perform true fundamental motions are 
constant. He has collected data on these constant times, which 
he contends provide a means of determining base or standard 
times for performing operations for the required fundamental 
motions. 

SIMPLIFICATION, STANDARDIZATION, AND SYSTEM 

An important procedure in management is the simplification 
of products and methods, so as to accomplish the intended pur¬ 
pose with the least amount of effort. Simplification is that policy 
of management which has as its object the performance of all 
functions in the least elaborate manner consistent with the given 
purpose. In an already existing company, it involves reduction 
of excessive varieties of types and sizes of products and meth¬ 
ods. Simplification eliminates superfluous varieties. 

In 1921 the average waste in production of six typical indus¬ 
tries was estimated as 49 per cent; in 1929 the annual waste in 
distribution was calculated to be $8,000,000,000^ or one-twelfth 
of the national income at that time (about $67 for every person 
in the United States). One method of eliminating this excessive 
waste is through simplification. 

The Toledo Scales Company had at one time 12,000 different 

‘Division of Simplified Practice, United States Bureau of Standards. Simplified 
Practice, Its Purpose and Application, Washington, D. C.: Government Printing 
Office. April i6, 1934. P. i. 
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models of scales and parts. A survey revealed that only 8 per 
cent of these models produced 91 per cent of the unit sales. 
Simplification resulted in a 49 per cent reduction of the parts 
originally used. 

Through the cooperation of the Division of Simplified Prac¬ 
tice of the Bureau of Standards, the paving brick industry re¬ 
duced its varieties of brick from 66 to 6 at an estimated annual 
saving of $1,000,000. The lumber industry reduced its varieties 
60 per cent at an titimated savings of more than $200,000,000. 
The steel industry reduced v^arieties from 819 to 209. 

In a specific company, simplification starts with a survey of 
the number of items manu^ctured, the past sales, future market 
possibilities and the relative expense and profits of each item, 
the extent of interchangeability of parts, and the possibilities 
for standardization. After such a survey has been made, sim¬ 
plification can first proceed with the elimination of as many as 
possible of the high-cost and low-sales items. In general, the re¬ 
sulting benefits of simplification and simplified practices are as 
follows 


To THE Producer and Manufacturer 

1. Less capital tied up in slow-moving stocks. 

2. More economical manufacture due to simplified inspection requirements, 
longer runs with fewer changes, less idle equipment, less stock to handle, re¬ 
duced clerical overhead, etc. 

3. More permanent employment as contrasted with present seasonal em¬ 
ployment. 

4. Larger units of production and less special machinery. 

5. Prompter delivery. 

6. Less chance of error in shipment. 

7. Less obsolete material and machinery. 

To THE Jobber, Wholesaler, and Retailer 

1. Increased turnover. 

2. Elimination of slow-moving stock. 

3. Staple line, easy to buy, quick to sell. 

4. Greater concentration of sales efforts on fewer items. 

5. Decreased capital invested in stocks and repair parts on hand. 

6. Less storage space required. 

7. Decreased overhead, handling charges, and clerical work. 

^Division of Simplified Practice, United States Bureau of Standards. Simplified 
Practice Recommendation Rgsso. Washington, D. C.: Government Printing Office. 
Z931. P. II. 
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To THE Consumer 

1. Better values than otherwise possible. 

2. Better service in delivery and repairs. 

3. Bettef quality of product. 

Seeing the great need for simplification in industry, the De¬ 
partment of Commerce organized an agency, the Division of 
Simplified Practice of the Bureau of Standards, in 1921, to co¬ 
operate with industry as a neutral, disinterested, coordinating, 
central agency to assist in developing the best thought and prac¬ 
tice of simplification in industry. 

The studies of the Division show that about 80 per cent of 
the business is done with approximately 20 per cent of the vari¬ 
eties in which the product is offered. The first principle adopted 
was that all simplification activities should be voluntary. A sim¬ 
plified practice must be initiated by a group in an industry, 
voluntarily. 

The request for a simplified practice first comes from a group 
of manufacturers, distributors, or users of the product in an in¬ 
dustry. A representative committee is then appointed to secure 
a complete list of sizes, varieties, and types of the product, the 
volume of each item produced, the relative importance of each 
item, the probable future trends, and suggested eliminations. 
The representatives of producers, distributors, and consumers 
are then invited to a general conference based upon the reports 
of the committee, which adopts a list of sizes and types of the 
product. A complete report is prepared by the Division of Sim¬ 
plified Practice and is submitted to those concerned for final 
acceptance. At the close of the general conference, a permanent 
standing committee is appointed composed of three representa¬ 
tives each, from the distributors, producers, and consumers. 
Simplified practices are usually reaffirmed and revised once each 
year. Up to April 16, 1934, the Division of Simplified Practice 
had cooperated in developing more than 150 completed simpli¬ 
fied practice recommendations, to which more than 26,000 ac¬ 
ceptances had been recorded by more than 11,000 organizations.^ 

Not only can simplification be applied to existing sizes and 
types of products, but also it can be used advantageously in ad¬ 
vance of the production of a new product. 

' Division of Simplified Practice. Simplified Practice, P. 7« 
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An example of the results of a simplified practice recom¬ 
mendation is Rg^-jo for skid platforms as follows: 

Clearance dimensions Inches 

Clear height from bottom of runners or other supports to under side f 8 

platform. \i2 

Minimum horizontal distance between inside of runners or other supports 29 

Overall dimensions for platforms of skids 

No. I skid: 

Width.,.|Not less than. 32 

^ (Not more than. 33 


Length. 54 

No. 2 skid: 

Width. 42 

Length. to 


Simplification may apply to a product, a method, a process, a 
quality, or a conception. 

After simplification has been carried out, the best design, qual¬ 
ity, method, or process for performing a desired function is 
determined and established in use. This function is called stand¬ 
ardization. It is primarily technical and creative, and involves 
standards of measurement, constants, quality, performance, and 
practices. The most favorable varieties, the best nomenclature, 
the proper dimensions, proportions, and quality, adequate meth¬ 
ods of tests, ratings, provisions of safety, rules of operation, and 
management standards come within the scope of standardi¬ 
zation.^ 

One of the first places where standardization occurred was 
with reference to the interchangeability of parts in the manu¬ 
facture of different types of machinery. With proper standards 
the various parts manufactured could be interchanged on dif¬ 
ferent machines. This led to the standardization of such prod¬ 
ucts as bolts, tools, and parts, and the consideration and estab¬ 
lishment of preferred numbers, purchase specifications, and the 
like. Perhaps the best examples of standardization are the en¬ 
gineering standards set up by the thirty-three most important 
technical societies represented by the American Engineering 
Standards Committee. Thus, the Boiler Code of the American 
Society of Mechanical Engineers has become the standard of all 
boiler construction and a legal requirement in many states. 


^American Standards Association Yedkbook, 1928. P. 9. (Also later Yearbooks.) 
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Upon the standardization of these various products, parts, 
functions, and methods, management can proceed to develop 
the proper system in its management procedures. System is the 
proper coordination of the various factors of management. 
From the standpoint of methods it would involve an adequate 
organization chart and records, job descriptions, and time and 
motion study, combined with the various records of performance, 
administrative reports, coordinating committees, orders, and re¬ 
turns, etc. 

System may be greatly aided by the exception rule in man¬ 
agement. Rules, regulations, and standards are set for all of 
management’s procedures, and as long as the performance is 
maintained at those standards all matters are handled system¬ 
atically by those directly responsible for them. Only those mat¬ 
ters which vary from and are the exception to the standards 
are handled by higher management. Under this arrangement the 
concern operates smoothly and systematically until an exception 
to the standard occurs, when the matter is immediately brought 
before the higher executives. For example, if a department oper¬ 
ates up to standard, the department head approves the per¬ 
formance. If it deviates from the standard, it comes before the 
higher executives. If costs exceed standards, this exception comes 
before the higher management. 

By this principle of exceptions, management is relieved of 
concentrating its attention upon details and routine matters and 
can consider promotional policies and future plans. 

SPECIAL ASSIGNMENTS 
Policies 

1. Report on the policies of some company or organization with which you 
are personally acquainted. 

Organization 

2. Make an organization chart of some company, department, or organi¬ 
zation (not described in this chapter) which you know personally; and describe 
it briefly. 

Job Description 

3. Make a detailed job description of a particular job, personal or industrial. 

Time and Motion Economy 

4. Apply the principles of motion economy to the job of shaving or dressing 
yourself. Give the arrangement of the layout for both old and new methods. 
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Carry your analysis of the steps in the operation from the time you get the 
materials until they are put away. Point out savings effected by timing the 
various steps. 

5. Apply the principles of motion economy to the bolt and washer assembly.^ 
The old method is given on the analysis sheet, Fig. 20. Give the therblig mo¬ 
tions for each hand for your improved method. (The symbols and times are 
not required.) Make a diagram of your proposed set-up. 

The parts of the assembly consist of a bolt, a lock washer, a steel washer, 
and a rubber washer. 

Lock Rubber 



Washer 

The assembly by the old method involved using a tray divided into five 
compartments. The parts were in the compartments 2-5, and the completed 
assemblies were dropped in compartment i. 


Parts Containers 


1 

2 

3 

4 

5 

ASSEMBLY 

BOLTS 

. LOCK 

STEEL 

RUBBER 

WASHERS 

WASHERS 

WASHERS 



Fig. 25.—Belt and washers assembly layout. 

6. Devise a new method of increasing production of the tin-dipping of 
terminal blocks by applying the principles of motion economy: 

The job consists of tin-dipping the terminals of a terminal block assembly,* 
as shown on the diagram given below, to facilitate soldering of wires to the 
terminals in a final assembly operation. The job is to be done manually by 
one operator. The blocks are too large for two to be held in one hand. 

^This assignment was devised from a similar one used in the General Electric 
Company at Fort Wayne, Indiana, and R. M. Barnes, Motion Study, 

*This assignment was devised from A. H. Mogenson, Common Sense Applied 
to Motion and Time Study, “Motion Study with the Stop Watch,” by E. H. Mac- 
Niece; Factory and Industrial Managemeitt. 193a. P. 57. 
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Finished Stock 


Bench Layout of Old Method 


Operation Cycles of Old Method 
Left hand Right hand 

Pass block to right hand. Receive block from left hand. 

Dip terminals in flux. 

Pick block up. Dip terminals in solder pot. 

Hold block. Knock off excess solder. 

Toss block into stock pan. 
Fig. 26. —Layout of terminal block tin dipping. 


7. A considerable number of small steel angles are needed to reinforce 
various wood fixtures. Each leg of these angles is drilled with a j 4 -inch hole. 
It is necessary to burr or countersink these holes so that the heads of screws 
will come flush with the surface of the angle. The burring must be done on 
the inside of the angles. Show how the following principle of motion economy 
could be applied to the operation of burring these holes. Include a diagram of 
the new set-up. 
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(1) Gravity feed containers should be used to deliver the material as close 
to the point of use as possible. 

(2) Motions of the arms should be in opposite and symmetrical directions, 
and should be made simultaneously. 

(3) Both hands should begin and complete the same therbligs simultaneously. 

(4) Hands should be relieved of all work that can be transferred advan¬ 
tageously to other parts of the body. 

(5) “Drop deliveries” should be used whenever possible. Tools and finished 
work should be dropped or thrown when the nature of the work permits. 




Fig. 27.—Layout of the burring of angles. 


8. Make a time and motion study of a personal job which you have to do, 
or an industrial job which you have done, or have to do, or supervise. 

Simplification, Standardization, and System 

9. Report on the activities of the Division of Simplified Practice of the 
Bureau of Standards of the United States Department of Commerce, Wash¬ 
ington, D. C. 

10. Report on some simplified practice recommendation or recommendations 
of the Division of Simplified Practice and the method of preparation. 

11. Report on the specific standardizations of one or more of the following: 
dimensions and proportions, tools, parts, quality, rating of equipment, methods 
of test, provisions for safety, rules of operation, management standards, nomen¬ 
clature, and most favorable varieties. 

12. Apply simplification to some personal performance, function, or a product 
or products with which you are personally acquainted. 

13. Report of selected references 14 and 15 at the end of this chapter. 

SELECTED REFERENCES 
Policies 

(i) C. L. Jamison. “The Policies of Corporations.” The Management Review, 
New York: American Management Assoc. Vol. XXL No. 7. July, 1932. 

Pp. 195-202. 
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Chapter IV 


MONEY 

Today the management of money is one of the principal fac¬ 
tors in the success ^ management as a whole because money 
must be available with which to employ men, to purchase mate¬ 
rials, to manufacture, to market the product and to make a 
profit. The management of money involves ownership, financing, 
general and cost accounting, payment of wages, profits, and the 
other financial affairs of the company. First, money is made 
available through ownership—somebody must own the business. 
This ownership is defined by the financial structure. As ma¬ 
terials are used, as men work, and as the product is marketed, 
an accounting must be made in order to show profit—the prime 
mover of economic activities and the mark of success of modern 
management. 


OWNERSHIP' 

In general, money matters involve getting money or getting 
rid of it—borrowing or lending it. One person has the money 
and wants to put it to use, while another has not the money 
and wants some to use; the money problem is to get the two 
together. One of the Important uses of money to the man who 
has it is to buy something and become the owner. Similarly, in 
industry and business a person or group of persons who have 
money may become owners by putting money into the business. 
The common forms of ownership are: the individual proprietor¬ 
ship, the partnership, the corporation, and other forms of own¬ 
ership such as the joint stock company, the business trust, the 
holding company, and cooperative and governmental ownership. 

The Individual Proprietorship. The individual proprietorship 
was the original form of private enterprise. The individual 
owner is the sole manager of all the factors that affect his 


'The author is indebted to Mr. R. B. Stewart, Comptroller of Purdue Uni- 
versity, for much of the material in the divisions on ownership and financing, 
given in lectures to the former’s classes. ^ 
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particular business. He hires whom he pleases, buys what he 
pleases, and conducts his business in whatever way he wants to. • 
He is responsible to himself personally for profits and losses, 
and is legally liable for all his acts and possessions. When he 
dies his affairs as an individual proprietor cease, a situation which 
may prevent long-time loans to the individual. 

The Partnership. In the partnership two or more individuals 
pool their assets in manufacturing a product or performing 
some service. They, may put in different amounts of money. One 
may put in money and another services. One may contribute 
capital, one experience, and another services or prestige, with 
an agreement as to the division of profits. Each partner is an 
agent for the business and can make contracts binding each and 
all of the partners. Any act of any one partner binds the others. 
Each partner is liable for the debts of the firm even to the ex¬ 
tent of his private property. If one partner purchases anything 
for the firm, all the partners are liable for the obligation con¬ 
tracted. In some partnerships the partners divide the profits 
and losses equally, and in some states limited partnerships exist 
under the law whereby the liability of the partners may be lim¬ 
ited. Under a general partnership all partners must assume the 
responsibility for th‘e Integrity and services of the other part¬ 
ners. That Is why professional firms such as lawyers and doctors 
are partnerships, because when a person patronizes a firm of 
lawyers or doctors he Is buying the reputation of the firm or 
the Individuals of the firm, who must perform their services 
with such high integrity that they will hold the confidence of 
their clients. Each partner trusts the others. If such partners 
do not trust each other, they could hardly expect clients to 
trust them. 

The Corporation. In many business proprietorships and part¬ 
nerships, there grew a desire and need to shift responsibility 
from the shoulders of individual persons to the firm. This led 
to the organization of the corporation. A corporation is an 
intangible being existing only in contemplation of law. It loses 
the element of personal responsibility and is a separate entity, 
doing only those things which the law permits and which the 
state, in a charter or articles of incorporation, authorizes it to 
do. The corporation is virtually a contract with the state. The 
principals of a corporation are responsible for the acts of its 
agents, but the agents are not responsible for the acts of the 
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principals. The corporation, being an artificial person, is not 
the stockholders because they own it, yet the corporation owns 
the corporate property. Because its life is not contingent upon 
the life of the stockholders, the corporation is permanent and 
exists throughout the life of its charter. 

Formerly a corporation was organized only by means of leg¬ 
islative enactment, but in recent decades the states have passed 
laws providing for the organization of corporations by groups 
who have complied ^th the requirements of the statutes. If a 
person wanted money to launch a business and decided upon 
the organization of a corporation, he would execute the proper 
charter or articles of incorporation and file it with the proper 
officer, as the secretary of state. Where the law of the state 
gives that officer the authority to grant charters, and when 
the proper fees are paid and the requirements of the law are 
met, the charter will be granted and the work of the corpora¬ 
tion may proceed. It is usually considered good policy for a 
corporation to incorporate in the state where it is to carry on 
its principal business.^ The corporation laws of some states are 
more liberal than others. For example, in New Jersey or Dela¬ 
ware the corporation can do many different things provided the 
home office and the annual meeting are in the state. Under the 
corporation form a person does not necessarily have to put in his 
own money. He can provide services and raise the money for 
the corporate ownership. One person may be a good buyer and 
another a good ‘seller, and with capital the two may provide 
the skill necessary for the success of the corporation. 

The charter and articles of incorporation of a company 
usually provide for by-laws which make it possible for the com¬ 
pany to change certain internal arrangements as desired, such 
as the methods of voting and the methods of making contracts. 
The broad purpose and provisions, however, cannot be changed 
without a change in the charter or articles of incorporation. The 
officers of the corporation are usually the chairman of the board, 
the president, vice-president, treasurer, comptroller, auditor, and 
secretary, each of whom has his regular prescribed duties. The 
general financial management of a corporation is handled by 
the board of directors acting as a board. The details of the 
management are left to the officers. The officers are elected by 

'C. W. Gerstenberg. Financial Organization and Management of Business. New 
York; Prentice-Hall. 1932. 
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the directors, and the directors are selected by the stockholders, 
so the fundamental powers may be said to rest with the stock¬ 
holders. 

The corporation has only those powers expressed and implied 
in the charter. The stockholders vote in person or by proxy, but 
the directors vote only in person. The stocks of corporations are 
classed as voting and non-voting, the latter having ownership 
but no vote in the management. 

Besides the distinctions mentioned, there can be public cor¬ 
porations and public service corporations,^ moneyed corpora¬ 
tions^—such as banks and insurance companies—holding com¬ 
panies, and private corporations which are the ordinary business 
corporations. 

Besides the individual proprietorship, the partnership, and the 
corporation, there are many varieties of combinations of these, 
and also some types of ownership which do not fall in these 
categories, such as the joint stock companies, and business trusts 
or “Massachusetts’’ trusts.^ 

FINANCING 

The methods of obtaining money for the purpose of financing 
a company may be classified generally into (i) ownership and 
(2) liens. Each of these has its many ramifications, which may 
be outlined in general as follows: 

FINANCING 
As to: 

Preferred dividends, 
assets.... 

I. Ownership: Stock-shares 
(equity) | 

A. Voting; and management 

B. Non-voting, unless dividends are 

not paid; investment 

Mortgage or ] 

Senior liens 
(ist mortgage) 

Junior bonds 
(2nd mortgage, etc.) 

One means of obtaining money is through ownership—the 

^For a description of these see C. W. Gerstenberg, Financial Organization and 
Management of Business, New York, Prentice-Hall, 1932. 


2. Liens: Bonds or notes 
(borrowed money) 


trust agreement 


Bond or note 



f Cumulative 
\Non-cumulative 
{1st, 2nd, 3rd preferred 
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sale of certificates of stock which represent a share of the ag¬ 
gregate ownership of a corporation. Each type of stock is di¬ 
vided into identical units called shares, which are represented 
by certificates of stock. The stock is the ownership, and the 
shares are units of ownership evidenced by the certificates which 
are issued to the purchasers. Groups of stock are usually classi¬ 
fied as preferred and common. The preferred stock usually 
carries with it a preference over the common as to dividends 
and assets. As to dividends, the preferred may be cumulative, 
which means that irdividends are not paid they accumulate 
from year to year, or non-cumulative, in which case a dividend 
which is passed by the corporation is lost to the stockholder. 
If the preferred stock gives preference over the common as to 
assets, the preferred stockholders have the right of first lien 
upon the assets of the company. Also different preferences may 
exist such as first preferred, second preferred, third preferred. 
There may be stock classes A, B, C, etc. Tfils means that the 
first preferred has the preference or first right to assets over 
the second, or the A over the B. 

Common stock usually carries with it a voting privilege, and 
therefore the right to control and manage the affairs of the 
corporation. However, the common stock may be divided into 
classes A, B, etc., where class A stock is usually the voting stock, 
and only those holding the class A stock can control the financial 
affairs of the company and elect the officers who manage its 
operations. The common stockholders elect the directors. The 
directors elect the officers. The class B stock is usually non¬ 
voting (except when dividends are not paid). The class B stock 
is usually an investment stock and shares in any extra profits 
enjoyed by the corporation. A stated dividend on the class B 
stock may be paid before the dividends on class A are paid. 

Control of the corporation may be obtained by obtaining con¬ 
trol of the class A common stock. This facilitates obtaining con¬ 
trol of such a corporation with a relatively small amount of capi¬ 
tal. For example, a company capitalized at $100,000 might issue 
$50,000 worth of bonds, $20,000 worth of preferred stock, 
$10,000 worth of class B common stock, and $20,000 worth of 
class A common stock. If the class A were the only voting stock, 
the control of the company might be obtained by the purchase of 
51 per cent of the class A common stock, which would represent 
an investment of only $10,100 in ^jiis example. The certificates 
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of Stock may have a par value or they may be no-par. Under 
the par value system each share is appraised and given a par 
or face value, which is the capital stock divided by the number 
of shares. Even so, because of the fluctuation of the finances of 
the company, the stock may be worth more or less than its par 
value. A share of stock is equal to one part of the total worth 
of the company. If a company has i,ooo shares, each share 
would be equal to of the worth of the company, regardless 

of its par value. 

Many stocks have no par value, in which case the aggregate 
ownership is divided into shares, and dividends paid at the rate 
of so much per share. The no-par stock can often be sold at 
more nearly its fair value. The purchasers often get a better 
conception of the value of the stock, yet such stocks may present 
the disadvantages that their real value may not be known, and 
that an accounting for their actual value may be difficult to se¬ 
cure. Whether a stock has a par value or no-par value, it should 
be remembered that, after all, one share is equal to only one 
part of the worth of the company, and that the real value of 
any stock depends upon the worth (net assets) of the company, 
regardless of the amount printed on it. 

The financing of a company may also be handled by borrow¬ 
ing money—liens. These liens may be in the form of bonds or 
notes. A manager may borrow money from a bank, giving his 
note for the money which is secured by property or other col¬ 
lateral. If the loan is for a long period, bonds are usually issued 
with one or more mortgages on the property of the borrower 
as security. A bond is the written acknowledgment of the debt. 
It is generally made to the bearer, usually with interest coupons 
attached which are redeemed upon presentation to a bank and 
then forwarded for collection to the fiscal agent of the company. 

Bonds may be classified as follows :^ (i) senior liens or bonds, 
which mean first liens, and are usually secured by first or general 
mortgages; (2) junior bonds, which are usually used to refund 
and are secured by second mortgages; (3) specific liens; (4) 
collateral bonds; (5) debenture bonds; (6) receiver’s certifi¬ 
cates; (7) assumed bonds of another company; (8) income 
bonds—secured by income; (9) open end bonds—unlimited as 

^For description of these see A. S. Dewing, Corporation Finance, New York, 
Ronald Press Co., 1931. Also see other publications by that same author. 
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to reasonable amount; (lo) serial bonds—due at different dates; 
and (11) equipment trust bonds—to buy equipment for opera¬ 
tion. Bonds usually are a safer investment than stocks, as the 
dividends or interest rate is guaranteed and the bond is usually 
secured by a mortgage right on certain property. In case of de¬ 
fault the property usually goes to the bond holders. 

The interest on bonds is a fixed expense—the larger the bond 
issue the larger the fixed expense. High bonded indebtedness 
should usually be a^jflided unless profits are practically certain 
to be greater than the interest^ on the bonds. However, if the 
profits are not so great as the interest on the bonds, difficulty 
will ensue—with possibilitiejj of foreclosure or financial loss. 
This emphasizes the fact that in any financing or purchasing 
of stocks or bonds the balance sheet and the profit and loss state¬ 
ment should be closely scrutinized. As general rules, the current 
assets and current liabilities should be equal, and the fixed assets 
should be two, three, or four times the fixed liabilities. A wise 
manager of money will be cautious, consider his investments 
thoroughly and carefully, and make the offerer of the stocks or 
bonds prove all his statements. 

GENERAL ACCOUNTING' 

When any money is received or expended, a detailed account¬ 
ing should be made. This is especially important to the modern 
manager, as it has been estimated that about 40 per cent of a 
manager’s work has to do with accounting and related or allied 
subjects. Therefore the modern manager will be greatly handi¬ 
capped unless he has a knowledge of the principles of account¬ 
ing, Particularly, he must know how to read financial reports 
and determine progress, or decline, from the accountant’s re¬ 
ports, which are the financial language of his business. 

From the management viewpoint the purposes of accounting 
are: 


1. To give information upon which the management must 
base its decisions and actions, and for regular and special re¬ 
ports. 

2. To tell those interested in the business—stockholders. 


'The author is indebted to Mr. W. A. Bodden, Chief Accountant, Purdue 
University, for many of the ideas on general accounting given to the former’s 
students. 
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owners, and officers—whether the business is making or los¬ 
ing money in a given period. 

3. For historical value and importance. 

One of the most essential principles of accounting is that the 
records must be correct and reliable. In order to accomplish this, 
the manager must know the fundamental basic principles of ac¬ 
counting and how the figures are built up and obtained; he 
should have the figures checked by at least two experienced em¬ 
ployees and have capable men to do the accounting. The marks 


Date 

Description 

Debit (in) | 

1 Credit (out) | 

1936 

October 

1 

Cash (la) 

Merchandise (lb) 

Merchandise sold for cash 

100 

00 

100 

00 • 


2 

Merchandise (2a) 

Cash (2b) 

Bought merchandise 

50 

00 

60 

00- 


3 

Accounts Receivable (3a) 
Merchandise (3b) 

Sold merchandise on credit 

10 

00 

10 

00 


4 

Merchandise (4at 

Accounts Payable {4b) 

Bought merchandise on credit 

100 

00 

100 

00 


5 

Rent Expense (5a) 

Cash (5b) 

Paid rent for month of October 

30 

00 

30 

00 


Fig. 28.—Journal. 


of a good accounting system are: (i) a double-entry system of 
bookkeeping, (2) an adequate system of internal checks, (3) a 
system which is basically simple and mechanically easy to operate 
without too highly skilled help, (4) a uniform flow of work 
throughout the accounting period, (5) full information for regu¬ 
lar and special reports on the financial status of the company. 

When businesses were small in the earlier days> the manager 
used only a single-entry system of accounting. Cash was received 
and expended, but this method of bookkeeping did not tell him 
where he stood financially at the end of the accounting period, 
such, for example, as the status of his cash, merchandise, ac¬ 
counts receivable, his assets, liabilities, and overhead. This led 
to the adoption of the double-entry system of accounting, which 
considers the two sides to every transaction—something given 
and something received. The double-entry system records both 
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sides—debit and credit. “Debit” may be interpreted as referring 
to that which comes into the business on account, and “credit” 
as that which goes out. The simplest double-entry system in¬ 
volves the following books and procedure: the journal, the 
ledger, and the trial balance. The journal is a chronological 
record of the various (daily) transactions of the business as 
shown in Fig. 28. As the transaction occurs it is recorded 


CASH 

Debit (inl^ Credit (out) 


Date 

Description 

folio 

AmokMit 

Date 

Description 

Folk) 

Amount] 

Oct. 1 

Mdse-Sales (la) 

Balance 

1 

$100 

00 

Oct.2 
5 

Mdse-PurchM{2b) 
Rent Paid (5a) 

Balance 

1 

150 

SO 

20 

00 

00 

00 

wo 

00 

“•^0 

w 


m 


MERCHANDISE 


2 

Mdse- 

Purchased (2a) 

1 

50 

00 

1 

Mdse-Sales(lb) 

1 

ioo 

00 

3 

Mdse- 

Purchased{4a) 
Ion credit) 

1 

lOJ 

00 

3 

Mdse-Sales(3b) 
(on credit) 

1 

10 

00 



150 








Balance 


40 

00 


Balance 


40 

•00 








__ 

150 



ACCOUNTS' RECEIVABLE 


Date 

Description 

Folio 

Amount 

Date 

Description 

Folio 

Amount 

3 

Mdse-Sales (3a) 
(on credit) 

1 

10,00 




0 

10.00 

0 00 


ACCOUNTS PAYABLE 







3 

Mdse-Purchased 

(4a) 

(on credit) 

1 

100 00 

0 00 

100 00 


RENT 

i 

5 1 

Rent paid (5a) 

1 

_J 

30 00 





30 00 


0 00 


Fig. 29.—^Ledger. 
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chronologically in the journal, as for example, if a hundred dol¬ 
lars’ worth of merchandise is sold for cash, then the $100.00 
cash comes “in” and is debited in the journal and $100.00 worth 


Description 

Debit- 

(Dr.) 

Credit • (Cr.) 

Cash 

|20 

00 



Merchandise 

40 

00 



Accounts Receivable 

10 

00 



Accounts Payable 



1100 

00 

Rent 

30 

00 



Totals 

100 

00 

100 

00 


Fig. 30.—Trial balance. 


of merchandise goes “out” and is credited in the journal, and so 
on with the other transactions shown in Fig. 28. The ledger 
shows the condition of each account of the company. The trans¬ 
actions listed in the journal are posted to their proper accounts 
in the ledger as shown in Fig. 29. For example, the five trans¬ 
actions listed on the journal are posted to the respective accounts 
on the ledger as follows: In the first transaction, that of selling 
for cash $100.00 worth of merchandise, the cash account in the 
ledger is debited (i-a, Fig. 29) with merchandise sales $100.00, 
and the merchandise account is credited with merchandise sales 
$100.00^ (i-b). In the second transaction, that of buying $50.00 
worth of merchandise for cash, the merchandise account in the 
ledger is debited $50.00 and the cash account is credited with 
$50.00. In the third transaction, the sale of $10.00 worth of 
merchandise on credit, the accounts receivable account is debited 
$10.00, and the merchandise account is credited $10.00. In 
transaction four, that of buying $100.00 worth of merchandise 
on credit, the merchandise account is debited with $100.00, and 
the accounts payable account is credited with $100.00. In the 
fifth transaction, the payment of $30.00 rent, the rent account 
in the ledger is debited with rent paid $30.00 and the cash ac- 


^For simplicity the fact that the merchandise account is a mixed account is 
ignored. 
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count is credited with $30.00. If at the end of that fifth day 
the manager wished a trial balance of the transactions, the ledger 
accounts would be totaled and their differences posted to the 
trial balance as shown in Fig. 30. The cash account in the ledger 
shows $100.00 debit and $80.00 credit, which would make a 
$20.00 difference on the debit side; so the cash posted to the 
trial balance would be $20.00 debit. In the merchandise account 
on the ledger there is a total of $150.00 debit and $110.00 
credit, making a balance of $40.00 which would be debited on 
the trial balance. Tlteh the accounts receivable item of $10.00 
and the rent item of $30.00 wbuld be posted on the debit side 
of the trial balance and the accounts payable item of $100.00 
on the credit side. By totaling the debits and credits in the trial 
balance we now find each column equaling $100.00, which shows 
that all debits and credits have been posted to the ledger. 

This procedure represents the simplest form of the double¬ 
entry system. The more elaborate systems are sometimes broken 
down into many accounts, with one person doing the bookkeep¬ 
ing on one account. However, the accounting procedure just 
explained forms the basis of all double-entry systems. The dou¬ 
ble-entry system which has the other requirements of a good ac¬ 
counting system should result in accurate information available, 
from which the management can make its decisions by knowing 
full facts about its money. If the accounts do not produce the 
desired information or results, it is evident that something is 
wrong with them, the system, or the accountants. 

COST ACCOUNTING 

The general accounting system does not usually go Into suf¬ 
ficient detail for the manufacturing department to determine the 
specific cost or costs of products, processes, and manufacturing 
operations by the material, labor, and overhead expense involved. 
Cost accounting does furnish this information and applies gen¬ 
eral accounting principles to the determination and recording 
of expenditures entering into the cost of manufacturing a product 
or performing a service. Cost accounting aims are to verify the 
past expenditures, determine the present costs, and estimate and 
control future costs and needs. These purposes should include 
not only the keeping of the actual costs, but also standard costs 
by which the management may guide and control or manage its 
money and costs of manufacture. 
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The principal elements of cost are as follows: 

I. Labor. 

I. Direct—labor that directly works on or transforms the product. 

11 . Material. 

I. Direct—raw material from which the product is made. 

III. Overhead expense or burden—labor, material, and other costs which can¬ 
not be charged or allocated to a particular product, job, process, or cost 
center. 

I. Indirect expense. 

a. Labor, (i) Foreman; assistant foreman; helpers; overtime 

bonus; etc. 

(2) Superintendent; assistant superintendent; engineer; 
accountant; inspector;'watchman; shipping and re¬ 
ceiving clerks; legal counsel; salesmen; sales man¬ 
ager; etc. 

b. Material, (i) Supplies (of cost center or department); tools; 

defective work; etc. 

(2) Heat, light, and power; repairs; maintenance; 
depreciation; general supplies; office equipment; 
etc. 

c. Other overhead or indirect costs. 

(i) Insurance; taxes; dividends; interest; profit; advertise¬ 
ment; other selling costs; etc. 

These elements of cost may be segregated by (i) cost cen¬ 
ters or departments, (2) by jobs or orders, or (3) by processes. 
Cost elements are accounted for principally in the following 
accounts: storeroom, pay roll, overhead expenses, work in 
process, finished goods, and sales. The cost accounting procedure 
is diagrammed in Fig. 31 and involves the steps exemplified as 
follows. A production order is given by the president or mana¬ 
ger of the company, from which requisitions are prepared for 
the labor and material.^ When labor is expended and paid for, 
labor is debited to work in process, and pay roll (or cash) is 
credited. When material is used, work in process is debited and 
the storeroom (or cash) is credited. Direct labor and direct 
material are prime elements of the cost. Further, on the labor 
side there will be (a) the salary of the foreman and his helper, 
and overtime wages, and (b) the general or prorated overhead 
expense of the superintendent, engineering, accounting, receiving 
and shipping, tool room, watchman, and similar expense. In 
addition to the direct material there would be also overhead 


^ These first two steps precede the actual cost accounting records unless actual 
bids have been made previous to the sale. 
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material expense, such as (a) defective work, manufacturing 
supplies, and tools, and (b) general or prorated expense, such 
as power and light, storeroom supplies, repairs and maintenance. 


Production Order 


_ Requisitions for _ 

Labor I I Material 


Procedure before 
Cost Accounting 
Begins 



Debit Work 
m Process 


Credit- 
Payroll 
(pr Cash) 


Debit-Work 
in Process 


Factory Labor 
Expense 


Foreman’s 
Salary, 
Helper's etc. 


General Prorated 
Overhead Expense 

Labor 

Material 

Superin¬ 

tendent, 

Engineer 

Accountant 

etc. 

Power, Light, 
General 
Supplies, 
Repairs, 
Taxes etc. 


Credit-Storeroom 
(or Cash) 


Factory Material 
Expense 


Tools, Defective 
Work. 

Departmental 
Supplies, etc. 


Work IS Performed by Labor on the Materials 



Sales Salaries, 
Advertisement, 
etc. 



Make a Sale • Sale Price 




Dr. • Cash or Cr. • Finished 

Accounts Receivable (joods 

Fig. 31.—Chart of cost accounting procedure. (The author is grateful to D. S. Clark, 
Purdue University, for assistance in developing this chart.) 


insurance, depreciation on buildings and machinery, and the 
like. 

When work is performed by direct and indirect labor on di¬ 
rect materials, and with indirect materials, the result is finished 
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goods. When goods are finished work in process is credited 
and finished goods is debited. To the finished goods cost must 
then be added the selling cost and profits, the sum of which 
makes up the selling price. When the sale is made, cash (or 
accounts receivable, if sold on credit) is debited and finished 
goods is credited. The cost cycle then is ready to repeat itself. 
This description gives the simplest of cost accounting procedures 
and does not discuss many of the accounts used and the proce¬ 
dures followed. It gives only the essential framework upon 
which the cost accounting details are built.^ 

In the simplest general terms, cost accounting consists of the 
determination of and accounting for the material, labor, and the 
overhead or burden. Figures 32A, B, and C are the principal 
forms used by the Delco-Remy Corporation to calculate cost. 

The cost of material is obtained from the material cost record. 
Fig. 32A. The direct labor cost is derived from the departmental 
operation record. Fig. 32B, which is made up from the study 
records. 

The costs of material and direct labor are transferred to the 
cost record. Fig. 32C, where the overhead expense or burden is 
calculated (by a certain percentage of the labor) and added, 
the total of which gives the cost of the part. 

Overhead Expense or Burden. In general, the direct labor 
and material costs are those which can be allocated to the job, 
the process, or cost center of the department, and usually do not 
present as much difficulty to determine and allocate as the over¬ 
head expense. Overhead expense or burden is usually calculated 
and distributed by the following methods: the direct-labor-hour 
method, the labor-cost method, the machine-hour method, the 
materials method, and the output method. 

By the direct-labor-hour method of distributing overhead ex¬ 
penses or burden, the apportionment of this expense is made in 
the ratio of the direct labor hours worked in the department or 
cost center to the total direct labor hours worked in the factory. 
If Department A worked 500 direct labor hours, Department B 
worked 300, and the other departments 200, the share of the 
overhead expense allocated Department A would be 50 per cent 
of the total. If the total overhead expense were $2,000 for the 

^ For full description of cost accounting see the selected references on the subject 
at the end of this chapter. 
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period, then $i,ooo would be prorated to Department A, $600 
to Department B, and $400 to the other departments. 

The labor-cost method of distributing overhead is somewhat 
similar to the labor-hour method, except that the ratio of the 
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Date __ Plant 4 _ Part No. 821295 I 
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Material Caatlron __ 
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Fig. 32.—Cost accounting records of the Delco-Remy Division of General Motors 

Corporation. 


direct labor cost to the total direct labor cost is used instead of 
the number of labor hours. For example, if the total direct labor 
cost of Department A is $50,000, Department B $30,000, and 
the other departments $20,000, Department A’s share of the 
burden would be 50 per cent. 

If a company has a large investment in plant equipment and 
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machinery, the direct-labor-hour and labor-cost methods may not 
equitably distribute the general overhead expenses, and the com¬ 
pany may use the machine-hour method. Under this method 
the general overhead expense is apportioned according to the 
ratio of the machine hours for a department to the total num¬ 
ber of machine hours for the factory. 

The material method involves the apportioning of the burden 
according to the ratio of the quantity of material used by the 
department to the total material used in the factory. 

Companies where the same product is produced by a number 
of departments may prorate the burden on the basis of the num¬ 
ber'of units of the product or the cost of the product produced 
by each department. Besides these methods, a factory or plant 
may be divided into cost centers to which various direct, indirect, 
and general expenses are allocated. 

In some companies the overhead expense is budgeted and ac¬ 
counted for by different items of overhead in the various depart¬ 
ments or functions of the company. A budget is set for each 
overhead item in each department and the actual expenditures 
for each item are periodically compared to the budget for those 
items. Adjustments are made by the management according to 
the fluctuations from the budget. Figure 33a shows a comparison 
of the actual expenditures to those of the budget for the various 
items of overhead in the Duncan Electric Company. Figure 33b 
gives the operating statistics, profit and loss statement, and an¬ 
alysis. Mr. Holmes, President of the Company, explained these 
two tables as follows:^ 

You will notice that Factory Overhead ran ahead of the budget and that 
this was entirely due to MF Labor Variations. This variation represents an 
increase in the MF Labor Inventory in Process. 

X-25 represents labor and parts that must be re-worked. A similar item is 
also included under Production Control and Purchasing in “Other Variables,” 
and the same is true of Engineering. 

Overhead Used for Capital Accounts arises from the fact that for thirty 
fears or so we have added 100% overhead to labor in valuing tools made 
in our own shop. It, of course, is a profit item at the time the tool is made 
and is charged off through depreciation. 

Material Price Variation arises from the fact that our material, no matter 
where it may be, is priced at standard costs. When material comes in, the 
Aivoice is figured at actual and at standard and the difference goes into the 
Material Price Variation account. One of these days this account, instead of 

^Letter to the author, dated Oct. 29, 1936. 
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Fig. 33a.— Duncan Electric Company 
(La Fayette, Indiana) 

OVERHEAD REPORT FOR ist. Period ENDING March 25, 1936 



♦Budget 

Actual 

ADMINISTRATION {FH) 



Variables 

^ S 54 - 

405. 

Fixed, at Actual 

$ 1,602. 

1,242. 

Total Adm. OH*d. 

$ 2,156. 

1,647. 

SALES (JEB) 



Advertising 

$ 862. 

423. 

Commissions 

$ 3,199. 

2,753. 

Travelling 

995 - 

492. 

Salescentives 

$ 616. 

500. 

Rebldg. Recalls & Losses on allowance^ 

$ 32. 

35 - 

Other Variables, at Actual 

^ 325. 

192. 

Total Variables 

$ 6,029. 

4 , 395 - 

Fixed, at Budget-Actual 

$ 2,018. 

1 , 570 . 

Total Sales OH’d. 

$ 8,047. 

5,965. 

ENGINEERING (SG) 



Variables 

$ 690. 

402. 

Fixed, at Actual 

$ 1,670. 

1,583. 

Total Engineering OH’d. 

$ 2,360. 

1,985. 

DEMAND ENGINEERING (BLE) 



Variables 

$ 296. 

326. 

PRO. CONTROL + PURCHASING ^FD) 



Material Price Variation 

$ 296. 

“ 557 * 

Labor 

$ 510- 

571 . 

Rebuilding Stock 

$ 12. 

4 - 

Other Variables 

$ 702. 

1,204. 

Total Variables 

$ 1,520. 

1,222. 

Fixed, at Actual 

$ 665. 

526. 

Total Pro. Con. & Pur. OH’d. 

$ 2,185. 

1,748. 

FACTORY {BLE & FS) 



Manufacturing Aids: 



Elect., Gas & Water 

^ 455 - 

512. 

Tool Repairs 

$ 260. 

338. 

Other Repairs 

^ 497. 

451 - 

Other Aids 

$ 902. 

875. 

Material Variations 

$ 35. 

23. 

Labor Variations: 



Spoil. & X25 Work & Equip. 

$ 320. 

393. 

Shop Order Variations 

$ 29. 

0. 

Day Work Variations 

$ 12. 

9. 

Change in Std. Cost—Labor 

$ 12. 

0. 

MF Labor Variations 

$ 260. 

2,152. 

5% Wage Increase 

^ 533 * 

644. 

No Charge Customer Repairs 

$ 32. 

7. 

OH’d. Used for Capital Accounts 

$ -502. 

-507. 

Total Variables 

$ 2,845. 

4,897. 

Fixed, at Actual 

$ 5,284. 

5,157. 

Total Factory OH’d. 

$ 8,129. 

10,054. 

TOTAL MANUFACTURING 



OVERHEAD 

$12,970. 

14,113- 

Prepared by Frederick Holmes, PresiderU 


From 2/27 To Date 
^Budget Actual 
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Fig. 33b.— Duncan Electric Company 
(La Fayette, Indiana) 

MANAGEMENT REPORT FOR ist. Period ENDING March 25 ,1936 
OPERATING STATISTICS 

New Tools—Replacement —Yr. to date $ 239. 

New Tools—Methods — » » » ^ ^ 

New Tools—Design — ” ” ” $ 3»668. 

Ratio Matl. Reg. Period — .93 to i. 

Std. Matl. Stocked 

Ratio Actual Labor Period — 1.13 to i. 

Std. Lbr. Stocked 

Ratio Raw Matl. Content Billings Per. — . 34 to i. 

Raw Stock & Matl. in Process 


PROFIT AND LOSS 

•Budget 

Actual 

Net Billings 

44,100. 

67,942. 

Std. Labor, Matl. &OH*d. (inch 3%) ^ 5 —48,000. 

-47,480. 

Gross Profit at Std. 

$ 19,942. 

20,462. 

OHM. Over-Under Absorbed 

$- 1,187. 

- >.725- 

Sales Expense 

8,047. 

- 5.965- 

Administration 

2,156. 

- 1.647- 

Net Operating Profit 

? 8,552. 

11,125. 

OHM. Invent. Inc.-Dec. 


- 1,238. 

Corrected Operating Profit 

$ 

9.887. 

Salary Adj., & Other Deductions 

$ 

- 878. 

Net after all Adjustments 

$ 

9.009. 


From 2/27 To Date 
•Budget Actual 


PROFIT AND LOSS ANALYSIS 


Budgeted Net Profit 
$ Volume 

Variety and Price (Labor & Matl. only) 

Administration 

Selling 

Engineering 

Demand Engineering 

Prod. Control & Purchasing 

Factory 

OH'd. Invent. Inc.-Dec. 

Net Operating Profit 


Period 

to date 

$ S»328. 

$ 3 » 224 - 

II3- 
$ 509. 

$ 2,082. 

$ 375. 

30. 

$ 437. 

i»92S. 

$ 1,238. 

$ 11,125. 


♦ This represents Budget at Actual” except for Net Billings, which represent Budgeted Net Billings. 


Prepared by Frederick Holmes^ President 


showing a profit, is going to show a very considerable loss due to increasing 
price of raw materials. 

In our Profit and Loss Statement, you will find the unusual item of Over¬ 
head Inventory-Inc.-Dec, If our total Overhead Inventory shows an increase 
for the period, we treat this increase as a deduction from profit, or rather 
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we keep this increase from appearing as a profit item, which it would ordi¬ 
narily do. We see no reason why we are entitled to consider an increase in 
Overhead Inventory as a profit. When the Overhead Inventory shows a de¬ 
crease, we do consider this a profit, and take care of it in this same account. 
In other words, when we let our Overhead Inventory increase, we feel that 
that means a somewhat inefficient operation, and there is no reason for letting 
it appear as a profit, and, on the contrary, when we reduce our Overhead 
Inventory, we think that is a good thing and believe it should show as a 
profit, or rather that it should not detract from profit. 

In addition to this safety factor in handling Overhead from period to 
period, we set up at thtj^eginning of the year, and make changes from time 
to time as may seem necessary, a reserve for a lower rate of inventory at 
the end of the year than at the beginning of the year. This is because in 
pricing our inventory we use actual rates of overhead at the end of the year. 
Many concerns using standard <^sts use a standard rate of overhead, no 
matter what the actual may be. We are continuing with our former procedure 
on this because we consider it to be more equitable under existing tax laws. 
Furthermore, it is the old and well-established accounting practice. From a 
purely technical standpoint, it is our feeling that Overhead Inventory should 
not appear in a balance sheet at all. Its inclusion results in a fictitious profit 
or in a fictitious loss. The only way to avoid such fictitious profits and losses 
is to keep the Overhead Inventory at a fixed amount or to eliminate it entirely. 
The mere maintenance of a standard rate of overhead, no matter what the 
year’s operations may show, does not prevent such fictitious losses and profits 
from appearing in the Profit and Loss Statement. 

We think that the most interesting part of this report is the Profit and 
Loss Analysis. . . . Variety and Price, Labor, Material, and Overhead repre¬ 
sent the difference between budgeted gross profit at standard and actual 
gross profit at standard, or a profit item of $520.00. The Variety and Price 
(Labor & Mat’l. only) figure of minus $113.00 is arrived at as follows: 


Profit.$520.00 

Less difference between the budget overhead cost 

of sales and actual overhead cost of sales.$633.00 


Loss .$113.00 


Depreciation. One especially important item of overhead ex¬ 
pense or burden is depreciation—the financial loss of life or 
useful value due to wear and tear, deterioration, use obsoles¬ 
cence, inadequacy, the cessation of demand for use, and the pas¬ 
sage of time. Although care and attention to property, such a« 
maintenance, repairs, and alterations, can be given to arrest de¬ 
preciation, its causes cannot be prevented entirely. Depreciation 
exists, and its cost must be calculated and apportioned. In gen¬ 
eral, there are a number of methods of calculating and apportion, 
ing depreciation. One of the simplest is to record the age in 
years as a piece of equipment oi; property goes out of service 






STANDARD COSTS 


“3 


When the data of a large number of units have been collected, 
they can serve as a basis for figuring depreciation. If a piece of 
equipment has been in service for twenty years, the depreciation 
rate would be one-twentieth, or 5 per cent. A better method is to 
find the life of a number of the same units and determine the 
average life, rather than the life of one unit, of course,’ calculat¬ 
ing the use to be made of the property. 

In recent years the United States Bureau of Internal Revenue 
and industrial and accounting authorities have developed tables 
of depreciation rates which give the various rates of charging 
off depreciation of various types of equipment and property. A 
number of depreciation rates follow 


TABLE VI 

Examples of Depreciation Rate 


Item 

Rates in Per Cent 

Authority 

Buildings. 

3-5 

Am. Boilers Mfrs. Assn. 

Cranes, electric traveling. 

Lighting systems: Conduits, fittings 

5 

Bureau of Internal Revenue 

and wiring. 

4 

Bureau of Internal Revenue 

Elevators. 

4-10 

Ill. Mfrs. Costs Assn. 

Compressors, stationary all types. . . 

5 

Bureau of Internal Revenue 

Engines: Gas and gasoline. 

6 

Bureau of Internal Revenue 

Automobiles. 

15-25 

American Appraisal Co. 

Lathes: Engine. 

6 K 

Bureau of Internal Revenue 

Office furniture and fixtures. 

IS 

Nat. Mach. Tool Bldrs. Assn. 

Screw machines. 

4-6 

American Appraisal Co. 
Bureau of Internal Revenue 

Tools, small. 

20 

Ill. Mfrs. Costs Assn. 


The rate of depreciation can be figured from several bases such 
as the entire or adjusted costs, cost of maintenance, the replace¬ 
ment or reproduction cost, or the present value which is usually 
determined by appraisal. After the rate of depreciation and base 
have been calculated the depreciation must be apportioned. Some 
of the methods of apportioning depreciation^ are: the annuity 
method, the compound interest, straight-life, sinking fund, re¬ 
duced balance, and other methods. 

Standard Costs. In recent years cost accounting has developed 

fuller list of rates and sources can be found in L. P. Alford’s Costs and 
Production Handbook^ New York, Ronald Press Co., 1934, pp. 1341, etc. 

• For a description of these methods of apportioning depreciation see L. P. Alford, 
Cost and Production Handbook, pp. 1236-69. 
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to Standard costs which are those costs that should be main¬ 
tained. Standard costs guide the manager in the control of costs, 
as well as serving as the goal of operation. For standard costs 
the material required is accurately calculated by engineering 
analysis. The labor requirements are determined by time and 
motion study, and in some cases by past performances. The gen¬ 
eral overhead is calculated from past experience and from ratios 
to direct cost. These standard costs give the management in¬ 
formation by which costs can be predicted and controlled, in¬ 
stead of simply tellin^^^hat actual costs are or have been, as old 
accounting methods did. Standard cost^ is the new development 
in cost accounting of what the costs should be. 

The cost accounting system fits into the general accounting 
of the company through such accounts as work in process, gen¬ 
eral stores, and finished goods. 

WAGE INCENTIVES 

Financial incentives have long been the principal means of 
stimulating achievement in industry. Wages constitute the total 
income for a large part of the people in this country, and com¬ 
prise a large portion of the purchasing power. From manage¬ 
ment’s viewpoint wages are a substantial part of the manufactur¬ 
ing costs, and from the consumer’s point of view they are much 
of the price paid. 

The worker is interested in securing as high wages as he 
possibly can, and generally wants to see high wages, so that his 
purchasing power will be as great as possible. Industrial man¬ 
agement is interested in being able to sell its products at the 
lowest possible price; therefore it is interested in the lowest 
unit cost of production. Some people contend that the high wages 
that the worker wants and the low cost which the management 
desires are antagonistic ideas, but in recent years many have 
come to see that high wages and low unit costs are possible. 
Therefore, one of management’s large problems is to increase 
the workers’ wages and at the same time decrease unit costs of 
production. One method of accomplishing this in recent years 
has been by means of the incentive wage systems. 

The three basic methods of wage payment are broadly: (i) 

^For a fuller explanation of Standard Costs see Charles Reitell, ^'Standard 
Costs,” Factory Management and Maintenance, May, 1935, p. s-33; and references 
at the end of this chapter. 
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time wage, (2) piece rate, and (3) premium and bonus. In 1935 
the National Industrial Conference Bpard^ investigated 631 
manufacturing establishments which employed more than 700,- 
000 wage earners. They found 56.3 per cent of the wage earners 
on time rates, 22.1 per cent on piece rates, and 21.6 per cent 
under premium and bonus systems. 

In 1924 this same board had found time rates being used 
in 56.1 per cent of the companies, piece rates in 36.6 per cent, 
and premium and bonus systems in 7.3 per cent. The percentages 
of time rates remained about the same. Those covered by piece 
rates decreased about one-third, while the percentage having 
premium and bonus plans increased almost three times from 
1924 to 1935. This emphasizes that the various premium and 
bonus systems are increasing rapidly in popularity in this coun¬ 
try, and that all managers should be familiar with them, not only 
from the general point of view, but with reference to specific 
industries. The National Industrial Conference Board found 
that 83.3 per cent of the employees in the automotive industries 
were paid by straight time rates in 1935, 80.4 per cent in the 
clothing industries used individual piece rates, and 54 per cent 
of the printing and publishing companies used premium or 
bonus plans.^ In the smallest and largest companies straight 
time rates were used more than in the medium-sized companies. 
The extent of use of each method of wage payment varies in 
the individual company, as well as in each industry. 

In establishing a new wage payment plan, or changing an old 
one, it is necessary to consider all the factors that enter into 
the job on which the wages are being paid, and the work of the 
company and the industry. This involves the application of the 
scientific method to the problem of the proper wages for a par¬ 
ticular job. The ideal is to accomplish the highest possible wages 
for the worker and the lowest possible cost of production, with 
the exertion of such effort that the worker will develop per¬ 
sonally on the job. In changing a wage payment plan or a rate^ 
these three principles should be considered: (i) the unit cost 
of production should be decreased, (2) the wages of the work¬ 
ers involved should be increased, and (3) the new work and 
working conditions should be designed so as to increase the 


^National Industrial Conference Board. Financial Incentives, New York. No. 217, 
1935. P. 17. 

‘National Industrial Conference Board. Op, cit, P. 19. 
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efficiency and promote the personal development of the em¬ 
ployee. 

Many managements have emphasized principally the first 
principle—to decrease the cost of production. They have paid 
little attention to increasing wages and providing for the de¬ 
velopment of the employee. The omission of these last two con¬ 
siderations has been attacked in the past not only by workers, 
but also by others interested in their welfare. 

Uhrbrock^ states the following in this respect: 

Workers object to wage-incentive because they hold beliefs such as the 
following: (i) standards are unfair, (2) wage-incentive engineers and check¬ 
ers could not make bonus if they were assigned to the work under standards 
which they set and administer, (3)^ot enough observations are taken, (4) 
the bonus is not high enough for increased effort demanded, (5) plans are too 
complicated. ... It probably is true that a technique that has a vital effect 
upon a man’s earnings cannot survive in the long run unless it can be under¬ 
stood and appreciated by the workers affected. 

However, it is believed that application of the principles of 
decreased cost, increased wages, and personal development of 
the worker will satisfy these objectives. 

Barnes^ has stated the requirements for a good incentive wage 
plan to meet these and other objections as follows: (i) guar¬ 
anteed minimum wage, (2) proper incentive, (3) standards 
set by time study, (4) standards guranteed against change, (5) 
a system easy to understand and simple for the employees to 
figure earnings under it, (6) a system that will facilitate time 
keeping and pay-roll computation. 

Wages for different kinds of work are not the same, and it is 
necessary first to consider the base rate or wage for each job or 
type of work. The base rate is the basic wage agreed upon by 
employer and employee for a definite job or kind of work at a 
certain time and in a certain locality. All other rates and wages 
may be graded from the base rate. 

The base rate usually must first consider the demand and 
supply of the labor. The prevailing wage in a locality is naturally 
affected by the scarcity or pletltifulness of labor and may princi¬ 
pally determine the base rate. 

In many companies all the factors of each job are studied and 

^R. S. Uhrbrock. A Psychologist Looks at Wage Incentive Methods* New York: 
American Management Assoc. 1935. P. 10. 

*R. M. Barnes. Industrial Engineering and Management, New York: McGraw- 
Hill Book Co. 1931. P, 185. 
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considered very carefully and thoroughly—not only the scarcity 
of labor but also the working conditions, hazards, physical ef¬ 
forts, and many other factors. The Goodyear Tire and Rubber 
Company analyzes wage information from the standpoint of the 
following base rate elements: 


Heat of the air 

Heat of radiation 

Heat of contact 

Effect on clothes 

Tools 

Danger 

Dirt 

Dust 

Wet 

Fumes 

Noise 

Monotony 

Application 

Eyestrain 

Development time 

Strength 


Pace 

Education 

Initiative 

Originality 

Planning work 

Accuracy 

Honesty 

Adaptability 

Sales Ability 

Memory 

Observation 

Judgment 

Analysis 

Executive ability 
Responsibility 


Besides these various basic wage factors, the employer must v 
consider the nature of the wage with reference to the worker, 
from the lowest subsistence wage through the living wage, effi¬ 
ciency wage, and comfort wage to the cultural wage. The sub¬ 
sistence wage is that upon which the worker and his family can 
subsist. The cultural wage not only is sufficient for a comfortable 
living for him and his family, but also provides for the educa¬ 
tion of his children and for his and their cultural development. 

Many methods have been devised to give the worker a higher- 
than-average compensation for better-than-average output, or 
high wages for low unit costs of production. Figure 34 presents 
the formulas and charts for determining the workers’ earnings, 
and gives the advantages and disadvantages of the time rate, 
the piece rate, the Halsey premium, the Taylor differential piece 
rate, the Gantt task and bonus, and the Emerson efficiency plans. 

The method or wage payment plan used by most of the com¬ 
panies is the time rate. The earnings under this plan amount to 
the rate per period times the number of periods worked. For 
example, if the rate is $0.50 per hour and the hours worked 
are 10, then the earnings are $0.50 X 10 “ $5.00. Other periods 
used are the day, week, month, and the year, and earnings are 
so many dollars per day, per week, per month, or per year. Pay 
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by the week, month, and year is usually referred to as salary in¬ 
stead of wages. However, both salary and time rate wages are 
based upon time, the worker being paid for the time he puts in. 
A chart of the time rate method of payment is given in Fig. 34A. 

Some companies maintain a multiple time rate plan which pro¬ 
vides a step-up in the time wage for an increase in the worker’s 
output. Increases in earnings are automatic as performance im¬ 
proves. The multiple time rate plan depends upon performance 
classifications and standards. 

In an attempt to include the various factors which they con¬ 
sidered essential, the Franklin Company used the following gen¬ 
eral equation for the basic wage rate, where the premium method 
of payment is used:^ 


r = 


[( 


KB{i + i + m-\- ny) + i?(i + 2 e) \/ p 1 p f. 1 
V{i + 1.3^ - o. 3 ^)(i + o.zsPa) + SA 



C 


and for the determination of labor and indirect cost (not in¬ 
cluding materials) : 

X = (r(i + e) + R)t 


The definitions of terms follow. They are common to both 
equations: 


K 

B 

i 


m 


n 

y 

R 


V 

E 

Pa 

s 


base hourly rate man is to receive, 
a constant, when V is 100 per cent, to bring worker 
under standard conditions to standard rate, 
fundamental base rate. 

percentage of increase in living since_(date since 

last cost of living was figured), taken on the fifteenth 
of January, April, July and October of each year, 
percentage allowed for each extra process known or 
learned. 

percentage allowed for years of connected service, 
years of such service. 

fixed charges rate per hour which man has chance to 
modify. 

percentage of premium earned on time allowance. 

100, which is the standard accomplishment per cent. 

standard premium task time set. 

percentage of time absent or late. 

value of spoiled work per producing hours worked. 


^ Major George D. Babcock. The Taylor System in Franklin Management New 
York: Engineering Magazine Co. 1917. Pp. 84, et seq. 
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Pt = percentage of time under task. 

Pd = percentage of time spent on non-task or straight time 
work. 

C = cooperation and conduct. 

X = labor and fixed charge cost. 

t = time taken to do work. 

In recent years there has been a tendency to maintain the 
straight time rate but to set a standard of performance which 
is required of the wojj^er. Very careful time and motion studies 
are made of each job and a standard amount of production is 
set for the job. The worker is instructed as to the required out¬ 
put and informed that his paj^will be so much per hour, per day, 
or per week as long as he consistently docs the work at the 
required performance standard. Should he continually fall below 
the performance standard he would have to be transferred to 
another job, dismissed, or allowances made. 

This method is especially favored in industries which employ 
mass production methods where conveyor belts are used to regu¬ 
late uniform quantities of production. 

Under the piece rate system the worker is paid in direct pro¬ 
portion to the amount which he produces. He is paid so much 
per piece produced, the more pieces being produced the higher 
being his earnings. For example, if the rate per piece is $0.05 
and he produces 100 pieces per day, the worker’s earnings will 
be $0.05 X 100 = $5.00. The formula and chart for the piece 
rate system are given in Fig. 34B. 

Many of the earlier piece rate systems did not provide for 
a continuous flow of work to the worker, and, also, the new em¬ 
ployee sometimes encountered difficulty in earning as much as the 
day rate formerly paid. This led to a new development in the 
piece rate whereby the worker was guaranteed a minimum day 
rate formerly paid. This led to a new development in the piece 
rate whereby the worker was guaranteed a minimum day rate 
and was paid that rate until a certain number of pieces were 
produced, which is shown by a dotted line on the chart of Fig. 
34B. 

Halsey, believing that the worker could be stimulated to even 
greater achievement than by the straight piece rate, gave to him 
added incentive above the regular straight piece rate for better 
than standard production. This became known as the Halsey 
premium plan, whereby as the wocker increases his output or 
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produces more pieces than the standard task he receives wages 
for a certain percentage of the saving in time. The worker 
usually receives 50 per cent of the time saved. The formula and 
chart of this plan are shown in Fig. 34C. If the standard time 
for the job is 8 hours, the time actually taken for the job 6 hours, 
and the rate is 50 cents per hour, the earnings would be 6 X 0.50 
+ 50 per cent (8 — 6) X 0.50 = $3.00 -f- 0.50 = $3.50 for the 6 
hours, which would be an average wage of 58 cents per hour. 
If the man continued to work at that rate for the full 8-hour 
day he would receive 8 times 0.58 = $4.64 for that day. 

Taylor wished to secure the best workers possible, so he 
highly rewarded excellent workers and penalized the poor ones. 
In order to accomplish this he did not only look with disfavor 
upon the guaranteed day rate, but he devised the Taylor differ¬ 
ential piece rate which involved a low piece rate below standard 
production and a high piece rate for production above standard. 
As soon as a worker produced the standard set, his rate per 
piece immediately jumped to the higher figure. For production 
below task his earnings would be equal to the low piece rate 
times the number of pieces. For example, if the low piece rate 
were 3 cents per piece and the high piece rate 4 cents, the earn¬ 
ings for the men producing under standard would be 3 cents 
times the number of pieces, and for those producing above—4 
cents times the number of pieces. 

Gantt believed that Taylor’s differential piece rate was too 
hard on beginners, so he devised the Gantt task and bonus. Under 
this plan a day rate is guaranteed up to standard task, and above 
standard the worker is paid by a high piece rate similar to Tay¬ 
lor’s differential piece rate plan. 

Emerson devised a plan of guaranteeing a day rate, but he 
believed that the worker should receive a graduated bonus as 
his efficiency increased, so that the most efficient man would re¬ 
ceive the highest bonus. The bonus usually starts at 66 2/3 per 
cent efficiency and is figured on. the basis of the standard time 
divided by the time taken. A table of bonuses is developed show¬ 
ing the bonus per dollar of wages for each efficiency above 66 2/3 
per cent. For example, an efficiency of 120 per cent may call for 
a bonus of $0.40 per dollar of wages. Efficiency = 100 X V® “ 
120 per cent. If the time taken for a job were 8 hours, the 
standard time 10 hours, and the rate $0.50 per hour, the earn¬ 
ings in this case would be: 8 X 0.50 + (8 X 0.50) 0.40 = 



122 


MONEY 


$4.00 + 1.60 = $5.60 or $0.70 per hour. For the lo-hour day at 
that rate the worker’s earnings would be 10 X 0.70 =“$7.00. 

For the formulae and charts of the Taylor, Gantt, and Emer¬ 
son plans see Figs. 34-D, E, and F. 

In the last 20 years Mr. Charles E. Bedaux and his associates 
have developed the Bedaux wage payment methods of “meas¬ 
urement and control of human power” which have been applied 
in more than 700 companies in this country and Europe. Bedaux 
engineers contend th^J^ their principles apply to any form of 
physical activities. The basic unit, the Bedaux or “B” is defined, 
and the Bedaux methods are described as follows: 

A basic unit (the Bedaux or “B”)*is used as a common denomination, and 
represents the standard expectation in productive energy for one man minute 
of time. This unit of energy is not to be confused with a time unit, since 
one man minute of work may or may not mean one Bedaux unit of energy. 
The variation under extreme conditions may be as great as two or more 
Bedaux units for one man minute and as little as nothipg. This can be il¬ 
lustrated by picturing different machines being operated by several workers 
who all get the full output of their machine at the rate of one piece per 
minute, but with an actual expenditure of energy varying from zero, in the 
extreme case of a fully automatic machine, to as high as possibly two times 
the amount accepted as the Bedaux standard in the case of a machine de¬ 
manding an extraordinary large amount of physical wo;‘k to be kept running 
at full capacity. In such a case the elapsed time per cycle is always one minute, 
but the human energy expenditure varies from zero to two Bedaux units per 
piece, and the Bedaux measurement gives an exact knowledge of that variation. 

The above example illustrates the value of such energy measurement as 
against pure time control. It is obvious that with an energy standard repre¬ 
senting only a normal value, men and conditions should be such that at least 
this normal value is given as productive work. If the actual productive output 
is less, there is waste with resultant high labor costs and, usually, low wages. 
If too high, there is overstrain and undue fatigue. Either condition has no 
place or justification in American industry. 

Productive energy is not to be confused with fatigue. There is no definite 
relation between the two. Men are found to work in such an ineffective way 
as to become fatigued considerably more than others who are producing just 
as much under identical conditions. Again, men will fatigue at an abnormal 
rate just because they are not fitted for the work involved. In any case, how¬ 
ever, of a given production, under given conditions, there is a definite number 
of energy units representing the minimum energy requirement with the facili¬ 
ties available. 

Such a standard represents, therefore, a normal or reasonable expectation 
when equipment and facilities are used to best advantage. Experience has 
shown that with proper analysis of the work and good direction, the average 
man will meet the standard without difficulty, and where a logical wage in¬ 
centive is used to promote greater efforts such as can be built up with this 



WAGE INCENTIVES 


123 


measurement, the average man will reach from 20 to 40 per cent above 
standard without undue strain. Individuals have been found to average con¬ 
sistently from 50 to 100 per cent above standard and have shown no ill effects 
whatever after many years of such performance. 

Since the basic unit corresponds to the standard expectation in one man 
minute, standard is always 60 such units per man hour. An average of less 
than 60 just means that so much of each man hour is wasted in one form or 
another. It is clear that a yard stick of this sort immediately discloses just 
what the conditions are as far as labor utilization is concerned. 

Any human labor involves simultaneous expenditure of productive, or effec¬ 
tive, and non-productive, or ineffective, energy. The first is translated in pro¬ 
duction, the second is wasted. An experience of sixteen years in this country 
involving some 500 institutions in a great many industries and over half a 
million men and women, leads to a conclusion that a portion of ineffectiveness 
or waste of 5 per cent or less of the total represents very good labor utiliza¬ 
tion. In recent years we have found a general average approximating 25 per 
cent labor waste in one form or another prior to study and application. Indi¬ 
vidual plants or groups have shown from 25 per cent to 50 per cent or even 
more.^ 

The Bedaux standards are set by time and motion study and 
are guaranteed against change without a change in the opera¬ 
tion. If a worker produces iio pieces in an 8-hour day and if 
the standard is 5 B’s per piece with 5 per cent for allowances, 
the Bedaux hour would be: 


Number of pieces X Standard B’s per piece -f 5 per cent allowances X (8 pieces X 60 min.) 


Number of hours 
no X 5 -f (8 X 60)0.05 ^ ^ 
8 8 


= 71.75 B’s 


If the worker’s share were three-fourths of the savings and the 
base rate of the job 50 cents, the final rate of this worker would 

be 0.50 + ^ 3 

hour. The 


X-X 0.50) =0.50+0.07 =$0.57 per 
00 4 

total earnings for the 8-hour day would be 8 X 


$0.57 = $4.56. Besides being a wage payment plan, the Bedaux 
system is a plan of management control by considering both pro¬ 
ductive and non-productive labor, by departments and by 
products. The following^ is an example of the calculation of the 
standard productive and non-productive costs in a foundry under 
the Bedaux system: 


^From a lecture given by Mr. Albert Ramond, President of the Chas. E. Bedaux 
Co, of Chicago, to the engineering seniors of Purdue University on Nov. 13, 1935. 

* Given to the author by G. B. Graves, Industrial Engineer, Bedaux Standards 
Dept., U.S.L. Battery Corp., Feb. 26, 1935. 
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The foundry standard production cost is figured as follows: 


Mold grids (automatic) 

48.1 hrs. @ 0.43 

$20.68 

” ” (hand mold) 

67.8 ” @ .38 

25.76 

” small parts 

26.1 ” @ .38 

9.92 

Trim grids 

17 4 ” @ 38 

6.61 


159 4 

$62.97 


62.97 divided by 159.7 gives $.394 as base rate. 

0.394 divided by 60 X 100 = $0,658 standard cost per 100 productive B*s. 
Non-productive cost 
Ratio 

Inspection 4. times 0.25 divided by 60 = $0.00104. 

0.00104 times is $0,104, which is the non-production cost per lOO productive 
B’s. 

Total Cost 

Productive $0,658 
Non-productive 0.104 

Total $0,762 

Under the Bedaux system the non-productive workers as well 
as the productive workers a're rewarded and standards are set 
for both. Analysis sheets are made out by departments and given 
in uniform quantities of B’s, This furnishes to the management 
specific and comparative information by departments for execu¬ 
tive decisions and management control. 

Many other wage payment plans* have been devised: the Mer¬ 
rick, Diemer, Dyer, Baum, Rowan, Barth, Bigelow, Parkhurst, 
Haynes “Manit,” Knoeppel, Wennerland, Mansfield, Ernst and 
Ernst, and other plans. 

Most companies pay individual incentives. Some pay .pre¬ 
miums and bonuses on the basis of the accomplishment of a 
group of workers who are jointly engaged in performing a 
process, such as storing material, shipping goods, and firing 
boilers. Each function of a member of the group is analyzed and 
studied, and instructions are prepared. Accurate records of the 
group and usually of the individuals in the group are kept con¬ 
tinuously so that the output of the individual as well as that of 
the group is known. The wage of each member of the group is 
based upon the accomplishment of the whole group. This places 

^For description of these plans see C. W. Lytle, Wage Incentive Methods, New 
York: Ronald Press Co. 1931, 465 pp.; and “Incentive Plans,” Cost and Produc¬ 
tion Handbook, New York: Ronald Press Co., 1934, pp. 609-675. 
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the responsibility of production, and, to a certain extent, supervi¬ 
sion and discipline, upon the group, more than it does upon the 
individual worker or supervisor under the individual incentive 
plan. Besides these various methods of wage payment, companies 
pay bonuses for the prevention of waste, improvement of quality, 
length of service, general merit, regularity of attendance, punc¬ 
tuality, prevention of accidents, etc.^ 

From the descriptions of the various wage payment plans and 
special bonuses it can be seen that there are many methods of 
stimulating achievement in industry and business. Wise managers 
will study these plans as well as the various jobs which they man¬ 
age, and develop and use the wage payment plans or special 
bonuses which will accomplish in the best manner the policies of 
their companies. Some companies may use several methods of 
wage payment. The various bonus systems of the Eli Lilly Com¬ 
pany* are good examples of the use of a number of wage pay¬ 
ment plans in a particular company. 

Recent Trends in Wage Plans. In late 1936 and early 1937 
new ideas with reference to wage payment plans began to appear 
in industry. With an increased tax on surplus, campaigns on the 
part of the unions to organize labor by industries, increased 
strikes and a prediction of still more, some of the companies 
began to reconsider wage payment methods to improve employee 
morale by putting the employee on a partial profit-sharing basis. 
Some companies desired to keep the workers’ wages from fluc¬ 
tuating too greatly. The United States Steel Company and the 
General Electric Company provided for increases and decreases 
in pay as the cost-of-living index of the United States Bureau 
of Labor statistics rises or falls, within certain limits and reser¬ 
vations. 

As it is difficult for a company to raise wages without an in¬ 
crease in earnings, the Westinghouse Electric and Manufactur¬ 
ing Company bases increases and deductions in wages and 
salaries, normal to the community, upon increases and decreases 
in company earnings. The Nunn-Bush Shoe Company has 
adapted a plan to put every employee upon an annual salary 


^For a discussion of these special bonuses see National Industrial Conference 
Board, Financial Incentives, New York City, No. 217, 1935, 41 pp. 

*Eli Lilly Company. General Information for the Guidance of Employees, In¬ 
dianapolis. January, 1933, with revisions of 1936. Pp. 16-35. 
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subject to the upward and downward revision of the company’s 
gross income or total sales. The Hormel Company has been 
paying weekly wages based upon annual production. 

Other companies, desiring to wait until profits are actually 
made, before basing wages upon them, paid general bonuses at 
the end of accounting periods, as increased earnings permitted. 
Such bonuses have been granted by the Chrysler Motor Car 
Company, the General Motors Corporation, the Standard Oil 
Company of New Jej^ey, and hundreds of others. It was esti¬ 
mated^ that about i,ooo companies gave wage increases or 
bonuses during the last two months of 1936. 

A large number of industjfial concerns seem to realize the 
need of increasing the purchasing power of the workers by rais¬ 
ing wages when the earnings of the companies permit.^ 

PROFITS 

Industrial management is tested primarily by its earnings. 
Profits—the portion of the income over the expenditures or of 
selling price above costs—usually indicates management’s effi¬ 
ciency. They are the motivating force of our economic and in¬ 
dustrial activity. 

Profits depend upon many factors. One company may stress 
one factor and make its profits principally by that factor, 
whereas another may stress another factor and secure profits 
by it. Good management will consider and use as many as possi¬ 
ble of the following factors on which profits are based: (i) 
service; (2) management and administrative efficiency; (3) ef¬ 
ficient production methods, and high reward or incentive for 
skill, knowledge, and excellent effort; (4) strong financial struc¬ 
ture; (5) patents; (6) efficient marketing, including superior 
advertising and efficient sales management; (7) control of raw 
materials, or excellent purchasing; (8) consolidation and mo¬ 
nopoly; (9) quality of product; (10) research and experimenta¬ 
tion; (ii) price. 

The more of these factors employed the greater should be 
the profits and their security. The value of each of these factors 
may vary in different companies. For example, the Ford Motor 


^Chicago Tribune. Dec. 29, 1936. P. 21. 

*L. C. Morrpw, Factory Management and Maintenance. December, 1936. P. 35. 
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Company may have the most efficient production methods, while 
the American Telephone and Telegraph Company and the Stand¬ 
ard Oil Company may secure their profits largely through mo¬ 
nopoly and consolidation, and General Foods and Coca-Cola 
largely because of price. Knoeppel emphasizes^ the service ob¬ 
jective of business as an important method of making profits. 

Dr. H. G. Moulton^ has emphasized the fact that lower prices 
will expand the volume of sales without necessarily reducing the 



Fig. 35.—Profitgraph. (From: C. E. Knoeppel, Profit Engineering. New York: 
McGraw-Hill Book Co. 1933. Frontpiece.) 


profits, and, indeed, will protect profits by the reduction of unit 
costs, which offsets the low prices. 

Mr. Knoeppel emphasizes that profit planning and control are 
essential to the making of profit and constitute a definite part of 
management. In order to manage profits he uses the profitgraph,^ 
a sample of which is given as Fig. 35. The development of the 
profitgraph is described in Mr. Knoeppel’s book Profit Engineer- 


^ C. E. Knoeppel. Profit Engineering. New York: McGraw-Hill Book Co. 1935. 
326 pp. 

®H. G. Moulton. Income and Economic Progress. Washington, D. C.: The Brook¬ 
ings Institution. 1935. 191 pp. 
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ing} Other methods of managing profits are by means of 
budgets,^ profit and loss statements,^ balance sheets,^ and finan* 
cial statements.® 


SPECIAL ASSIGNMENTS 
Ownership and Financing 

1. Report on the types of ownership in one or several companies of which 
you know. 

2. Report on the organization and activities of (a) holding companies/ (b) 
business trusts, (c) joint^Iteck companies, etc. 

3. Report on the method of financing of one or more companies with which 
you are acquainted. 


Accounting afld Cost Accounting 

4. Make a journal, ledger accounts, trial balance, and postings of the fol¬ 
lowing transactions: 

a. The proprietor pays into business $1000.00 cash.. 

b. Buy $100.00 worth of merchandise for cash. 

c. Sell $250.00 worth of merchandise for cash. 

d. Sell $10.00 worth of merchandise on credit. 

e. Buy $200.00 worth of merchandise on credit. 

f. Pay the rent for one month, $50.00 cash. 

5. Report on “Standard Costs” by Charles Reitell in Factory Management 
and Maintenance, Vol. 93, No. 5, May, 1935, p. S-33, etc. 

Wage Incentives 

6. Report on “Measured Day Work” by R. H. Rositke, Factory Manage¬ 
ment and Maintenance, February, 1937. 

7. Report on one or more of the following wage payment plans: 

(a) Barth premium plan. (d) Haynes manit system. 

(b) Merrick multiple piece rate. (e) Ficker machine rate. 

(c) Wennerlund bonus plan. (f) Diemer bonus and premium 

plan, etc. 

8. Report on your own personal experiences with wage payment plans. 

9. Report on the wage payment plan or plans of an individual company or 
department. 

^C. E. Knoeppel. Op. cit. See also C. E. Knoeppel, Managing for Profit, New 
York: McGraw-Hill Book Co., 1937. 

* For sample budget, a discussion of budgets, and a further treatment of profits 
see the section “Profits and Budgets” in the last chapter, on measures of manage¬ 
ment. 

^For samples and discussions of profit and loss statements, balance sheets, and 
financial statements, see Alexander Wall, Ho<w to Evaluate Financial Statements, 
New York: Harper & Brothers, 1936. A sample profit and loss statement of the 
Duncan Electric Company is given in the cost accounting section of this chapter. 

^See J. C. Bonbright and G. C. Means, The Holding Company, New York: 
McGraw-Hill Book Co., 1932. ^ 
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Profits 

10. List the principal companies of the United States which are commonly 
identified with each of the factors by which profits are made. 

SELECTED REFERENCES 
Ownership and Financing 

(1) J. C. Bonbright and G. C. Means. The Holding Company. New York: Mc¬ 
Graw-Hill Book Co. 1932. 

(2) L. Chamberlain and G. W. Edwards. The Principles of Bond Investment. 
New York: Henry Holt & Co. 1927. 699 pp. 

(3 A. S. Dewing. Corporation Finance. New York: Ronald Press Co. 1931. (Also 
other books by Dewing on financing.) 

(4) Charles W. Gerstenberg. Financial Organization and Management of 
Business. New York: Prentice-Hall. 1932. 

Accounting 

(5) H. A. Finney. Principles of Accounting. New York: Prentice-Hall Co. 1934. 
(2 Vols.) 

(6) R. B. Kester. Accounting Theory and Practice. New York: Ronald Press 
Co. 1933. 

(7) H. H. Wade. Fundamentals of Accounting. New York: John Wiley & Sons. 
I934‘ 


Cost Accounting 

(8) G. C. Harrison. Standard Costs. New York: Ronald Press Co. 1930. 

(9) Charles Reitell. Cost Accounting. Scranton, Pa.: International Textbook 
Co. 1934. 

(10) Chas. F. Schlatter. Elementary Cost Accounting. New York: John Wiley 
& Sons. 1927. 


Wage Incentives 

(11) C. W. Lytle. IF age Incentive Methods. New York: Ronald Press Co. 1931. 
465 pp. 

(12) National Industrial Conference Board. Financial Incentives. New York 
City. No. 217. 1935. 


Profits 

(13) H. G. Guthmann. Analysis of Financial Statements. New York: Prentice- 
Hall. Revised Edition. 

(14) *C. E. Knoeppel. Profit Engineering. New York: McGraw-Hill Book Co. 
1933. 

{15) Alexander Wall, How to Evaluate Financial Statements. New York: Harper 
& Brothers. 1936. 
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'Modern management of men involves the application of the 
scientific method to human problems. It collects facts and uses 
them for the purpose of preventing personnel difficulties from 
arising. It is preventive in nature. In employment work the facts 
are obtained about applicant's before employment to prevent 
the hiring of a man unsuited for the work. Physical examinations 
and health procedures are maintained to prevent later physical 
difficulties on the part of the worker and the spreading of disease 
to the other workers. Safety activities attempt to prevent acci¬ 
dents before they can happen. Employee representation gives 
employees an outlet for grievances and complaints before a break 
between employer and employee occurs and difficulties ensue. 


PERSONNEL MANAGEMENT 

Personnel .management is the application of the scientific 
method to the human problems of obtaining an efficient force 
adapted to the organization for which it was intended, of 
maintaining this force in relations mutually harmonious and 
profitable to employer and employee, and of making adequate 
provisions in caring for the personnel after it has served the 
organization over the period of greatest usefulness. To accom¬ 
plish these ends, industry and business maintain the personnel 
activities and procedures given in Table VII, to the extent shown 
in the first percentage column. The personnel activities and pro¬ 
cedures in particular companies, carried on by individual man¬ 
agers, will naturally vary according to the special nature and 
needs of the different companies. The following are some ex¬ 
amples of personnel management maintained in particular com¬ 
panies. 

The principal divisions of personnel management and the 


'Parts of this chapter on Men were published in the special section on “Per¬ 
sonnel Managenaent” in Factory Management and Maintenance^ December, 1936, 
PP- 334 - 44 - 
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scope of each in the Commonwealth Edison Company^ of Chi¬ 
cago are summarized as follows: 

1. Office of the Manager of Industrial Relations. 

a. Includes the general administration of all personnel activities and of the 
Employees’ Suggestion System and Employees’ Representation Plan. 

2. Employment Division. 

a. Recruiting and preliminary selection of employees. 

b. Furnishing staff assistance to the Salary and Wage Administration Com¬ 
mittees. 

c. Maintaining employees’ records. 

d. Compiling statistical and other reports. 

3. Employees Service Division. 

a. Administration of the various employee thrift, benefit, and insurance 
plans. 

b. Cooperation with the various employee social and recreational organi¬ 
zations. 

4. Dean of Women’s Office. 

a. Employment of women. 

b. Other problems relating to women employees. 

c. Lunchroom. 

I. Preparing and serving daily luncheons and special dinners to employees 
at cost. 

d. Library. 

I. Maintaining a suitable collection of reference books and magazines and 
providing a library service for the departments of the company. 

5. Medical Division. 

a. Physical inspection. 

b. Visiting nurse service. 

c. Surgical and first aid service. 

d. Health promotion. 

6. Training Division. 

a. Functional supervision over supervisory jobs, and public-contact training. 

b. Conducting company-wide training programs, such as management train¬ 
ing. 

c. Handling reimbursements for employees who have satisfactorily com¬ 
pleted educational course in outside educational institutions. 

7. Safety Division. 

a. Functional supervision over safety work in the company. 

The personnel management of the U. S. Gypsum Company^ 
has the following divisions: 

1. Obtaining quality personnel—employment. 

2. Instilling a knowledge of the business—training. 

^ Special description of the industrial relations activities of the Commonwealth 
Edison Company prepared for the author by G. W. Adrianson, Superintendent 
of the Employment Division. 

® Given to the author by W. M. Morrison, Personnel Manager, U. S. Gypsum 
Co. 
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I Factoiy Sanitation n 

Fia 36.—Organization chart of the Personnel Department of the General Electric Company, Schenectady, N. Y. (Prepared for the 

author by L. H. Means, Personnel Dept., March 7, 1933.) 
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3. Placing the man properly in the company—organization. 

4. Maintaining adequate working conditions—working conditions. 

5. Measuring performance with U. S. G. standards—production. 

6. Paying for results—compensation. 

7. Outside activities and relationships—welfare. 

The personnel activities of the General Electric Company and 
the Procter & Gamble Company as well as their personnel or¬ 
ganization charts are shown In Figs. 36 and 37. 




Fig. 37. —Industrial Relations Division of the Procter & Gamble Company. (Procter 
& Gamble Company, Opportunities for College Graduates. 1932.) 


The somewhat varied nature of personnel activities in the dif¬ 
ferent companies, a desire to know their exact status, and the 
need of a general over-all view and appraisal of personnel ac¬ 
tivities in industry led to a survey of these activities in 233 
industrial and business concerns, the tabulated results of which 
are shown in Table VII, and some of the facts are given in the 
next few paragraphs of this chapter. 
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TABLE VII 

Status of Personnel Activities in 233 Companies* 


Percentage of total 


Activities 

Maintain 

now 

Dropped 

during 

depression 

Considering 

adoption 

Employment Procedure 




Centralized employment. 

8 s 4 

2.0 

I .0 

Centralized transfer.. 

74-7 

I. I 

2.9 

Centralized discharge. 

63.5 

14 

4.1 

Interviews 



With applicants.4* . .. . 

90.6 

0.5 


Periodically. 

27.0 

1.6 

4.8 

Upon leaving. 

69.1 

1.2 

31 

Employment tests 



Intelligence tests. 

10.7 

8.0 

24.0 

Trade tests. 

17.2 


10.0 

Clerical tests. 

28.8 

3 0 

6.0 

Investigation of reference. 

69,3 

1.9 

0.6 

Employer-Employee Dealings 



Individual basis. 

43 '3 



Employee representation 1 



Joint committee or council. 

3 S .6 

6.0 

9.6 

Employees’ association. 

18.5 


9-3 

Union agreement. 

7.3 



Personnel Maintenance 

Rating procedure 



Rating entering employees. 

34-3 


10.0 

Rating employees periodically. 

31.8 

41 

10.8 

Rating foremen. 

21.9 

5-9 

iS -7 

Rating executives. 

13.3 i 

6.5 

12.9 

Rating apprentices. 

29.6 

10.1 

7-2 

Systematic promotion plan. 

275 

6.3 

4-7 

Periodic wage adjustment. 

3 S >2 

8-5 

2.4 

Wage payment plan 




Straight time rate. 

81.i 



Straight piece rate. 

58.8 

0.7 


Premium or bonus plan. 

45-9 

8.4 

0.9 

Group rate or bonus. 

34-3 

8.8 

2.5 

Special bonuses. 

20.2 

14.9 

4-3 

Time study for wage setting. 

68.7 

1-3 

19 

Fatigue studies. 

25-3 

51 

6.8 

Job analysis. 

53-2 

2.4 

6.S 

Job specifications. 

39 S 

3-3 

130 

Periodic labor audit. 

18.0 

2.4 

4.8 

Dismissal compensation. 

22.7 

II -3 


Employment stabilization 




Spreading work. 

74-7 

2.9 


Five-day week. 

78.1 

1.1 

1.6 

Unemployment relief. 

26.2 

II .5 

8.2 

Diversification of product. 

27.9 


Special training in versatility. 

12.0 

3.6 

3.6 


* J. E. Walters, Purdue University, in collaboration with Research Staff of the National Industrial Con¬ 
ference Board (247 Park Ave., New York City). For details see the Conference Board’s Bulletin, Effect of^ the 
Depression on Industrial Relations Programs, i 934 f and J. fi. Walters, An Investigation of Personnel Adminis¬ 
tration in Industry Under the National Industrial Recovery Act, Ithaca, N. Y.: Cornell University (thesis), 1934. 
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TABLE VII—Continued 


Percentage of total 


Activities 

Maintain 

now 

Dropped 

during 

depression 

Considering 

adoption 

Personnel Records 




Individual employee record. 

94.0 



Periodic personnel report. 

40-3 

2.1 

2.1 

Periodic employment report. 

571 

2.3 

0.8 

Periodic health report. 

31.8 

1.4 

1-4 

Periodic safety report. 

60.9 

2.8 


Labor turnover records. 

77-3 

0.6 

0.6 

Personnel Research. 

12.9 

10.0 

6.7 

Health and Medical Service 




Physical examinations 




At time of employment. 

72.1 

1.8 

2.4 

Periodically. 

38.6 

2.2 

2.2 

First-aid work. 

86.7 


0.5 

Company dispensary. 

76.0 



Hospital fully equipped. 

37-3 

I . I 


Special clinics. 

15.9 

18.9 


Plant nursing. 

571 

4 5 

2.3 

Home or visiting nursing. 

30.9 

6.9 


Regular sanitary inspections. 

67.8 



Rest periods. 

24.0 

1.8 


Safety-Organized Accident Prevention 




Constant attention to mechanical safe- 




guards. 

92-3 

0.5 


Safety education. 

75 I 

0.6 

o !6 

Safety conferences. 

68.7 

3.8 


Safety posters. 

88.8 

14 


Safety competition. 

42.5 

6.1 


Safety committees. 

74.2 

3-5 

0.6 

Education and Training 




Apprenticeship. 

45-5 

16.0 

2.8 

Training on job. 

57-9 

5-2 

IS 

Foreman training 




Courses. 

20.2 

46.8 

10.6 

Conferences. 

42.9 

16.0 

6.0 

Committees. 

12.9 

16.7 


Industrial courses. 

12.0 

35-7 

10.7 

Training high-school graduates. 

12.4 

34-5 

3-4 

Training college graduates. 

14.6 

44.1 

5*9 

General courses. 

5-6 

30.8 

7 7 

Company library or reading room. 

32.2 

5-3 

1-3 

Personnel Service Work and Financial 




Benefit Activities 




Group life insurance. 

69 s 

1.2 

19 

Mutual benefit association. 

571 

0.8 

IS 

Accident benefits. 

48.1 

2.7 

3.6 

Sick benefits. 

52.8 

3 3 

5-7 

Death benefits. 

50.2 

1-7 

2.6 

Stock purchase plans. 

10.3 

104.2t 

25.0 

Unemployment insurance. 

S-6 

154 

46.2 


t More were dropped than are now in existence. 
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TABLE VII—Continued 


Percentage of total 


Activities 

Maintain 

now 

Dropped 

during 

depression 

Considering 

adoption 

Personnel Service Work and Financial 
Benefit Activities—C ontinued 

Pensions 

Formal. 

17.6 

7-3 

19 s 

Informal.. 

330 

5*2 

Profit sharing. 

5.6 

53-8 

IS 4 

Savings plan. 

21.S 

18.0 

2.0 

Loan plan. ^ . 

23.2 

7.4 

3-7 

Credit union. 

10.7 

8.0 

12.0 

Suggestion system. 

43 8 

21.6 

5-9 

Home purchase plan. 

10.7 

32.0 


Company housing. 

21 .5 


Transportation facilities. 

5-6 

15 4 


Restaurant or cafeteria. 

53-2 

20.2 


Company store. 

14.6 

14.7 


Cooperative purchasing. 

9-9 

13.0 


Legal aid. 

21.9 


Recreational Activities 

Athletic teams. 

49.4 

20.0 

17 

Athletic facilities. 

309 

139 

4.2 

Social affairs. 

42.9 

14,0 

1.0 

Dramatics. 

9-4 

54-5 

9.1 

Musical activities.% . 

14.6 

588 

5-9 

Club house or rooms. 

28.8 

6.0 

i-S 

Employees’ club. 

193 

6.7 

4 4 

Company gardens. 

27.9 

6.2 

15 

Picnics or outings. 

35 6 

47.0 

7.2 

Noon-hour activities. 

16.3 

31.6 


Employee magazine. 

22.3 

94.2 

135 

Vacations with pay 

Salaried employees. 

833 

9-3 

1.0 

Wage earners. 

IS 9 

75-7 

8.1 

Personnel Staff 

Personnel director. 

511 

3-4 

0.8 

Employment manager. 

68.2 

4.4 

0.6 

Training director. 

12.4 

27.6 

3-4 

Safety supervisor. 

575 

5-2 


Medical officer. 

61.4 

0.7 


Nurse. 

72.5 

4-7 



The principal reasons given for maintaining personnel and in¬ 
dustrial relations activities were as follows: 
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Reason 


Percentage of 
215 Companies 
Indicating Reasons 


1. It improves employee-employer relationships. 95 

2. It improves the attitude of employees toward the 

company. 90 

3. It improves morale and good will. 89 

4. It reduces accidents. 84 

5. It reduces labor turnover. 79 

6. It secures a better type of employee. 76 

7. It reduces labor troubles. 76 

8. It improves the attitude of the community toward 

the company. 73 

9. It increases personal service to employees. 73 

10. It pays in dollars and cents. 72 

11. It stabilizes employment. 68 

12. It increases employees' efficiency. 64 

13. It increases production. 56 

14. It improves employees' finances. 52 

15. It counteracts union activities. 40 

16. It correlates union activities. 16 


The reason that personnel work pays in dollars and cents was 
not considered as the prime motive. However, the long-run 
pecuniary implications of this broader motive are obvious, and 
the author would like to emphasize that this work can pay in 
dollars and cents. Personnel work is a straight business matter. 
It is not a philanthropic or paternalistic phase of management. 
It should pay its own way. The total cost of personnel activities 
in 63 companies was $14,06 per employee per year or 1.85 per 
cent of the pay roll. In the smaller companies employing from 
I to 750, the cost was $26,66 per employee per year, and for 
companies above 750, between $ii and $12 per employee. The 
United States Bureau of Labor Statistics found the average cost 
of personnel work in 430 establishments in 1926 to be $27.^ The 
National Industrial Conference Board in 1927 found the average 
for small companies to be $26.65.^ The cost of personnel work 
correlates highly (coefficient of correlation, r ==0.73 0.04), 

with the number of activities maintained. A median of 52 activi¬ 
ties (40 per cent) of the 128 activities investigated were carried 
on by the 62 companies reporting cost data.® 


^United States Bureau of Labor Statistics. Health and Recreational Activities in 
Industrial Establishments, IQ26. Washington, D. C.: U. S. Government Printing 
Office. Bulletin 458. 1928. P. 86. 

* National Industrial Conference Board. Industrial Relations Program in Small 
Plants, New York. 1929. P. 40. 

‘For costs of employment, medical training, safety service, and other personnel 
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Since one may question whether personnel work actually does 
pay to the extent shown, let us consider briefly how personnel 
work pays. 

One of the chief reasons for the employment department is 
that it decreases labor turnover, preventing separations in good 
times and making wise layoffs during depressions. Excessive labor 
turnover, either separations or layoffs, is expensive to the com¬ 
pany because of the cost of hiring, cost of training, extra labor 
cost, and extra investment cost. In bad times it involves expense 
to the company or tTie community to provide unemployment re¬ 
lief. For the company, the cost ranges from $250 for a highly 
skilled employee to $8.50 for ordinary labor in normal times. 
The estimated cost of labo? turnover for the hourly rate em¬ 
ployees of a single plant of a boiler manufacturer was figured to 
be $95 per separation. The average turnover rate of 169 metal 
firms of 184,000 employees in 1926 was approximately 140 per 
cent. In 1926, labor turnover was about 50 per cent as judged 
from the Bureau of Labor Statistics. From these figures a labor 
turnover of 75 per cent would be about average. Some companies 
have been able to reduce labor turnover as much as 70 per cent. 
The American Steel and Wire Company had a labor turnover of 
90 per cent in 1920 and 19 per cent in* 1928. Therefore, it would 
not be unreasonable to expect, with the use of scientific employ¬ 
ment methods, a decrease in labor turnover of 25 per cent. In a 
plant of 1,000 employees that would be a decrease in hiring, 
training, and,firing or layoff of 250 employees. At an average 
of $40 per employee that would mean a saving to the company, 
in the long run, of $40 X 250, or $10,000 per year. 

Disregarding all other reasons for having an employment 
department, that company could spend $10,000 on employment 
and realize its money’s worth. In that sense, then, the employ¬ 
ment department would be paying for itself in dollars and cents. 

The company would also be obtaining a more efficient force 
of workers for the other jobs in the plant. If the company ob¬ 
tained only I per cent more efficient employees by proper hiring, 
that I per cent increase in efficiency for the year would amount 
to some $12,000 for the company. But let us forget that $12,000 
because of the increased efficiency through proper employment 
methods, and stick mainly to those activities which we can cal¬ 
culate more accurately. 

activities sec the special section, “Person»eI Management,” by the author, in 
Factory Management and Maintenance, December, 1936, p. 336. 
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Every company has a plan for paying wages. It is not unrea¬ 
sonable to expect by reconsideration of the wage setting and 
payment processes, such as from the straight hourly rate to an 
individual, group, or efficiency incentive plan, an increase of 2 
per cent in efficiency. If half of the employees were included in 
the change it would be an average of i per cent increase. On 
the basis of the Industrial Conference Board’s figures, let us 
consider an average day’s wages at about $4. With a saving of 
I per cent for 1,000 men the total would be 4 cents X 1000 
or $40 per day for the entire plant. For the year’s period of 
280 working days the total amount saved for the year would 
be $40 X 280 days or $11,200, which would be saved by per¬ 
sonnel consideration of the proper wage incentives. 

In many plants it is not unusual to grant employees a week’s 
sick leave with pay. With the installation of health promotion 
activities by the company, it is not unreasonable to expect that 
absence because of sickness can be reduced two ,days per year 
per man, making the average sickness five days, or a saving of 
two days. For the 1,000 men that would be a saving of 2,000 
man-days, at $4 per day, or $8,000. The health department 
then could be considered as worth a minimum of $8,000 to the 
company, without even considering the improvement of general 
health and happiness, as well as the efficiency of all employees. 

Most industrial concerns have some accidents during the year. 
There will be a greater number of lost-time injuries where safety 
education and activities are not promulgated. In a company of 
1,000 without safety activities, 50 lost-time injuries per year 
easily could be expected to occur. According to the National 
Safety Council, companies have been able to reduce accidents 
from 90 per cent in the American Smelting and Mining Com¬ 
pany to 27 per cent on the New York Central Lines. Let us take 
an average of about 50 per cent reduction. At that rate we 
would prevent, say, 25 lost-time accidents. Mr. Heinrich in the 
Monthly Labor Review of November, 1930, has given the total 
direct cost of an average injury as $246. By preventing 25 ac¬ 
cidents per year, an annual saving of 25 X $246, or $6,150, 
would result as well as the saving of human life and suffering. 

Another company paid out $1,700 in one year to employees 
for suggestions. They gave the employee 10 per cent of the 
saving resulting from the suggestions. In other words, that com- 
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pany saved $17,000 that year from the suggestions of the em¬ 
ployees. For the company of 1,000 employees it would not be 
unreasonable to -expect to pay $300 to employees for sugges¬ 
tions which, at 10 per cent, would be a saving of $3,000 to the 
company. Certainly $300 is not too much to pay for a $3,000 
saving, or a net saving of $2,700. 

In these calculations the increase in general efficiency of em¬ 
ployees and the improvement of their morale have not been 
mentioned. 

Allowing a large*Tactor of safety, let us consider employee 
development through such activities as ratings, pensions, thrift 
plans, transfers, personnel records, and lunchrooms. Would it 
be unreasonable to expect one-half of one per cent increase in 
efficiency of the entire force? One company by giving free to 
its employees a good hot lunch increased the production of two 
departments 10 per cent during the afternoon. The lunch cost 
35 cents, but the company made in increased production through 
increased efficiency nearly two times that amount. Then, through 
all these employee developmental activities there might be ex¬ 
pected without unreasonableness an increase in efficiency of one- 
half of one per cent. That would mean another increase of 
$6,000 for the plant of 1,000 men for the year. 

An overall view of these activities would show the following 
savings or increases: 


Employment (reduction of labor turnover).... $10,000 

Change in wage incentive. ii ,200 

Health service. 8,000 

Safety. 6,150 

Suggestion system. 2,700 

Employee development. 6,000 


Total. $44,050 


From the viewpoint of the directors, they could spend $44,050 
for personnel work: employment, wage changes, health, safety, 
suggestions, and employee development. Let us assume that they 
are spending $27,000 for these services (the average cost in 
this investigation), in which case they would be making a profit 
of $17,050 on their personnel activities.'The personnel work 
would not only pay for itself in dollars and cents but would even 
be making a profit. 
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There may be too many ifs, ands, and assumptions in these 
cost calculations, but if personnel work is considered from a 
dollars and cents viewpoint, with reference to a centralized em¬ 
ployment service, a modern wage incentive plan, a health and 
safety division, a suggestion system, employee developmental 
services, and the other personnel activities, it can be shown to 
pay. 

Though personnel work does pay in dollars and cents, the 
principal method of proving its value is by the attitude, good 
will, and interest of employees. This shows that, in actuality, 
its financial value is not, in the largest number of cases, proved 
with very great accuracy from the standpoint of measurement,^ 
and it also shows the need for a more definite method of ap¬ 
praisal. The fact that personnel reports are indicated frequently 
as a method of proving the value of personnel work emphasizes 
the need for the presentation of these reports with the utmost 
care. Some companies reported that they do not have to prove 
the value of their personnel work and that proof is unnecessary, 
which fact shows that if its value were actually proved in those 
companies the work would be more firmly founded. In addition, 
it is a challenge to find a more definite method of appraisal. 

The high extent to which the companies carry on many of 
the personnel activities, as shown in Table VII, and the facts 
that some of these activities were maintained at an increasing 
rate during this depression, and that the personnel field in gen¬ 
eral has not decreased as much as general employment and pay 
rolls, indicate that employers have not lost sight of the value 
of handling adequately the human problems in industry. If the 
maintenance of such activities continues to increase, we can ex¬ 
pect the future human problems in industry to be handled more 
adequately and thereby we can expect that industry will become 
an increasingly human and vital force in social advancement. 

EMPLOYMENT 

The effective selection of employees i&e<fe of the most impor¬ 
tant phases of the management of men. If an efficient employee 


^ Some measurements have been made on attitudes, such as given in the follow¬ 
ing, but were not found to be greatly used by the companies investigated. L. L. 
Thurston. “Attitudes Can Be Measured.” American Journal of Sociology, 33(4)* 
January, 1928. Pp. 529-55. W. Kornhauser and Agnes S. Sharp. “Employee At¬ 
titudes.” Personnel Journal, 10(6). April, 1932. Pp. 393-404. Also the Procter & 
Gamble Co. of Cincinnati has measured the attitudes of its employees. 
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is hired, his management is easier than that of an inefficient one^. 
If an inefficient employee is hired, even good management may 
not be able to manage well. In general, effective selection will 
result from the application of scientific methods to employment 
problems. As in the other phases of management of men, the 
application of scientific methods to selection applies more to 
group (personnel) efficiency than to individual efficiency. For 
example, the use of a good clerical test to employ clerks may 
not be effective with a particular applicant, but it may prove 
excellent in securing a higher percentage of efficient clerks from 
a group of 100 than if the ttst were not used. In other words, 
personnel activities should be looked upon as an aid in predict¬ 
ing group performance. With the use of the test the manager 
may select 75 efficient employees out of 100, whereas without 
the test he may select only 50. In this case he would be increas¬ 
ing the efficiency of his selection 25 per cent by the use of the 
test. The clerical test was used only as an ^example, but the 
same principle will apply to other employment and personnel 
activities. 

The employment procedure generally involves the following: 

1. The development of a source of personnel supply. 

2. Interviewing. 

3. Tests and examinations. 

4. Selection. 

5. Introduction to the job. 

Before the proper selection of an employee can be made the 
manager must have a number of persons from whom to select. 
The better or more efficient the group from which he selects, 
the more efficient the person selected is likely to be. The two 
general sources of personnel supply are those from within the 
company and those from outside. From within the company a 
manager has the present employees who can be transferred and 
trained for the different jobs, the friends of present employees, 
and previous employees of the company. If the supply of effi¬ 
cient personnel available from within is not adequate, outside 
sources can be developed by considering the following: appli¬ 
cants who apply at the plant and by mail; advertising in news¬ 
papers, trade journals, and as a last resort, posters; the various 
schools and colleges; employment agencies; lodges, churches, 
trade and labor organizations; scouting; collective bargaining; 
and layoffs from other companies. ^ 
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If a manager systematically develops the source of personnel 
supply by using as many of these sources as he possibly can, it 
is more than likely that he will have a better group of people 
from whom to select than if he were to take the first person 
who came along. For example, if he considers just the employees 
from within his organization he may not have as good a source 
as he would if he also considered the applicants who had previ¬ 
ously applied from the outside. The systematic use of as many of 
these sources as possible results in the highest percentage of effi¬ 
cient employees as far as source of personnel supply is concerned. 

After these sources have been developed, one of the first pro¬ 
cedures is an interview with the applicants. As shown in a survey 
of 233 companies, 90 per cent of them interviewed applicants. 

Interviewing.^ Proficiency in interviewing can be learned. It 
is an art, not an exact science, and always involves the play of 
individuality and initiative. Fundamentally, the purposes of the 
interview are to find out facts, to inform the interviewee, and to 
motivate him. In the employment interview all three purposes 
should be realized. The interviewer should find out facts about 
the applicant, and he should inform the applicant sufficiently 
about the work being offered and the company to motivate the 
interviewee in or out of the company. In interviewing, the fol¬ 
lowing instructional principles^ have been found effective: 

1. Know as many as possible objective criteria and subjective 
viewpoints about the Interviewee in advance of the interview. 
Before an interview with an applicant, study his application 
blank and any other records or opinions that can be obtained in 
advance, as well as general information which may assist you in 
finding facts about him. 

2. Prepare a schedule and list of questions for the interview, 
or have available job specifications of the work to be done. It is 
important and valuable to have a definite program for the In¬ 
terview. 

3. Make appointments in advance wherever possible, for time 
is saved in seeing the interviewee promptly and in shortening 
preliminary explanations. 

4. Provide privacy for every interview. 

- 5. Take the interviewee’s point of view. Try. to put yourself 

^Adapted from W. V. Bingham and B. V. Moore, How to Interview, New York: 
Harper & Brothers. 1931. This is an excellent book and is especially recommended. 
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in the applicant’s place. Without that, there may be a misun¬ 
derstanding. 

6. Examine and discount your own prejudices. Are your ideas 
warped on any subject which you must discuss with the appli¬ 
cant? If so, try to keep the applicant from knowing them. Keep 
an open mind, which is indispensable to interviewers. 

7. Gain and deserve the interviewee’s confidence by showing 
evidence of genuine confidence and interest in him. One method 
is to establish pleasant associations and mutual confidence. Do 
not interview the applicant when he is angry, or when you are 
“peeved.” Congenial fellowship develops a favorable attitude in 
both interviewer and interviewee. 

8. Help the interviewee £«el at ease and ready to talk. First, 
be at ease yourself and make it apparent. Begin with pleasant 
topics. Try to find mutual likes and interests. 

9. Do not ask questions directly until you think the inter¬ 
viewee is ready to give the desired information and to give it 
accurately. Listening by the interviewer is very important. Let 
the interviewee tell his story. Then help him to supplement it. 

10. Keep on the subject of the interview. When necessary ask 
a question or make a suggestion which will lead back to the 
general subject of the interview. The schedule of questions 
made out previous to the interview may assist in keeping on 
the subject. Take pains to phrase your questions so that they 
are easily understood. Make sure that the applicant understands 
them, possibly by asking him to give his ideas on them or to 
repeat them. Avoid implying the answers to your question. Give 
him a chance to express his own viewpoint in the matter. Look 
for and scrutinize the full meaning of each statement. Give the 
interviewee an opportunity to qualify his answers. Check his 
answers whenever possible. 

11. Be straightforward and frank rather than shrewd and 
clever. Do not try to deceive or trick the interviewee by your 
questions. Tell him the purpose of the interview straightfor¬ 
wardly and frankly. 

12. Avoid impertinence. Help the applicant realize his re¬ 
sponsibility. Record all data from interview at once, or at the 
earliest opportunity. This can be done by following your schedule 
for the interview. 

13. Allow sufficient time for the interview if possible. Do not 
rush it through. Get all the facts, yet keep control of the inter- 
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view. Keep the interviewee aware of the definite purpose which 
should be attained in the limited time. Watch for additional in¬ 
formation and new leads in the interviewee’s casual remarks. 
Confirm and summarize the interview. Check the results of the 
interview whenever possible. Place the information from the in¬ 
terview where it can be used later. 

From the standpoint of the general purposes of the interview 
for employment the manager may be able to find out facts about 
the employee which will qualify or disqualify him for the work. 
He might give him such information about the company as will 
motivate him to seek further employment with the company or 
another concern. The ideal result of the interview would be that 
the interviewee is sufficiently motivated to make the proper deci¬ 
sion himself as to whether he is or is not qualified for the work. 
If a manager or employer considers the principles given above, 
it is more than likely that he will have a more effective interview 
than if he does not. 

Interviewing is also used to check periodically the attitudes 
of employees, and to discover difficulties in management which 
are indicated by employees leaving the organization. These in¬ 
terviews may aid in finding management difficulties and improv¬ 
ing them and the morale involved. 

During the interview a number of procedures may be used to 
aid the interviewer in controlling the interview. He may test 
the honesty of the employee by cross-questioning. However, this 
should be done in such a way, if possible, as to prevent the ap¬ 
plicant from knowing that he is being cross-questioned. The 
courts have used this method effectively. If the applicant is ag¬ 
gressive in the interview, he might be put on the defensive by 
questioning. A question usually puts the applicant on the de¬ 
fensive to answer it. Besides those methods the interviewer may 
look for the causes of “defense mechanisms,” apologies, etc., in 
the interview. However, all the interviewing procedure should 
be as free and easy as possible. 

Though the interview should not be the entire basis for em¬ 
ployment, it can be used to determine evident disqualification. 
To give an extreme example, an interviewer might readily de¬ 
termine whether a man is a ditch digger or not from his build, 
his dress, general make-up, etc. However, as most abilities and 
aptitudes center around the average, it is difficult to tell from a 
brief interview whether or not an applicant is suitable for the 
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work. For adequate selection, the manager must consider the 
various factors involved. 

The personnel factors to be considered in selection are shown 
in Table VIII.^ If an employer omits any one of these factors it 
may be that that one will cause him to secure a less efficient em¬ 
ployee than he would have secured if he had considered all of 
them. From the methods by which these factors are determined 
as given in the third column of Table VIII, we can see that, in 
general, the principal methods of determining these factors are 
by the applicationJblank, interviews, references, tests and exam¬ 
inations, and ratings. The application blank properly checked 
and verified should give educational and personal information 
about the applicant. In geiaeral, the interview may show an em¬ 
ployer that the interviewee is stupid or mentally alert, at least 
during the interview. Of course, one way to tell whether a per¬ 
son has the intelligence and the ability to do the job is actually 
to try him on the job. If he does the work well, he is qualified 
from the standpoint of intelligence and ability; if he does not, 
he is not qualified. The introduction pf the man to the job, trying 
him out, and training him for the work are usually expensive 
and inefficient if the man is not fitted for the job. If the employer 
can find tests^ examinations, or other procedures which will pre¬ 
dict a man’s intelligence and ability to do the job before he is 
assigned to it, the employer could save that employment and 
training expense. This last idea has led to the use by some com¬ 
panies of tests and examinations to determine intelligence, abil¬ 
ities, and trade aptitudes. The many kinds of employment tests 
are classified according to the purpose of the test; the source of 
the ability tested; the proficiency or capacity necessary; the abili¬ 
ties measured, such as motor or intellectual abilities, attention, 
will, and emotional traits; the methods of presentation, such as 
oral, written, or performance tests; the type of response, such 
as free response and constrained response; and the methods of 
administration, such as individual or group. Hundreds of tests 
are in existence at the present time, and the fundamental re¬ 
quirement for any test is that it should measure objectively the 
ability, aptitude, or quality tested. This necessitates the per¬ 
formance of a certain task under standard conditions. In order 
to be objective, the test should be reliable and valid, that is, the 

^J. E. Walters. Applied Personnel Administration, New York: John Wiley k 
Sons. 1931. P. 84. 
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TABLE VIII 

Personnel Factors To Be Considered in Selection* 


Kinds of factors 

Factors 

How determined or 
measured 

I. Mental 

I. Appropriate intelligence for 

Mental tests, interviews, and 


the job 

(1) Alertness 

(2) Adaptability 

(3) Judgment, etc. 

ratings 


2. Proper knowledge of job 

Trade tests and interviews 


3. Sufficient education and train- 

Application blank, interview, 


ing 

and references 

2. Physical 

4. Good health 

Physical examination 


5. Fine physique 

(1) Height (3) Size 

(2) Weight (4) Texture 

Physical examination 


6. Strength, endurance, speed. 

Physical examination. 


I and dexterity 

strength, and special tests 


7. Proper age, sex, color 

Interviews and application 
blank 

3. Moral 

8. Good character 

Ratings, references, and in- 

(1) Honesty 

(2) Truthfulness, etc. 

terviews 


9. Supporting habits (no bad 

References, ratings, and in- 


habits) 

terviews 

4. Social 

10. Appropriate personality 

Ratings, interviews, and ref¬ 


(i) Industry 

erences 


(2) Cooperativeness, good 

References and ratings 


attitude towards work, 
fellow workers, and last 
position, etc, 

(3) Initiative 

Interviews 


Interviews 


(4) Appropriate appearance 

References, ratings, and tests 


II. Helpful home life, family and 
community relations, and 
friends 

Interviews and references 


12. Wholesome reasons for leaving 
last position 

Interviews and references 


13. Lack of detrimental idiosyn¬ 

Interviews, ratings, and ref¬ 


crasies 

erences 


14. Convenient location to work 

Interviews and application 
blank 


15. Proper social class for work 

Interviews 

5. Combination of i, 
2, 3, 4, and 
others 

16. Ability to do the job 

Trade tests and tryouts 

17. Relevant experience 

Application blank and ref¬ 


erences 


18. Personal data and experience 

Interviews, applications, and 
references 

Tests and interviews 


19. Proper interests 


* J. E. Walters. Op. cit. P. 84. 
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test should be internally consistent and reliable within itself and 
should test what it is supposed to test. These requirements are 
determined by statistics.^ 

An intelligence test attempts to measure the intelligence, 
mental ability, mental alertness, or ability to adjust to new situ¬ 
ations. There are many different intelligence tests. Some of those 
used in industry are the Otis Self Administering Test of Mental 
Ability,^ the Revised Alpha Examination,^ the Thorndike In¬ 
telligence Test, and the Kuhlmann-Anderson Test. Besides the 
general intelligenc?^ests there are many tests of special abilities, 
interests, and personality, sdth as the O’Connor-Wiggly Block 
and Dexterity Test, the Stenquist Mechanical Aptitude and As¬ 
sembly Tests, the Strong*Vocational Interest Test, the Bern- 
reuter Personality Inventory, and the Thurstone Personality 
Schedule. 

In an attempt to determine a person’s ability or capacity to 
perform a standard task in a certain trade, trade tests have been 
and are being developed.^ These tests may take the forms of 
oral, written, picture, or performance tests or their combina¬ 
tions. Trade tests are used more commonly than intelligence 
tests as shown in a survey of personnel activities in 233 com¬ 
panies. An extract from an oral trade test for a bench hand 
follows: 

1. Q. What do you call a split pin used to keep a nut from working off? 

A. Cotter. 

2. Q. What do you call the first tap used to thread a hole in steel? 

A. Taper. 

3. Q. In what way are the invisible parts of a tool shown on a blue print? 

A. Dotted line. 

4. Q. What is the best kind of chisel to use to cut a key-way by hand? 

A. Cape. 

5. Q. What happens to a hole if one lip of a drill is ground off center? 

A. Too large (oversize). 

Written tests are similar to the oral except that the answers are 


^ For statistical methods see L. L. Thurstone, The Fundamentals of Statistics. 
New York: Macmillan Co., 1927; and H. E. Garrett, Statistics in Psychology and 
Education. New York: Longmans, Green & Co., 1926. 

* Yonkers-on-Hudson, New York: World Book Co. 1929. 

*New York: Psychological Corp. 

*See trade questions and tests being developed by the Research Staff of the 
United States Employment Service, Washington, D. C. Also especially L. A. 
Thompson, Jr., Intervievj Aids and Trade Questions for Employment Offices, 
New York, Harper & Bros., 1936. 
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written. In the picture tests, pictures of tools, parts of the ma¬ 
chinery involved, etc., are shown to the applicant, who is ex¬ 
pected to name and explain them. 

Performance tests involve the construction, assembly, or 
manipulation of a standardized part or task of the trade or 
performance of the same functions or operations as those found 
in the trade except on a model or miniature scale. Examples of 
trade tests are those for pipe fitter, machinist, and chauffeur. 
The pipe fitter’s test involves the use of two heads, four elbows, 
eight pieces of pipe, and the pipe fitter’s tools. The candidate is 
asked to make up a radiator coil. His proficiency is based upon 
the time required to put the coil together correctly. The ideal 
trade test would be a test that would require exactly the same 
mental, physical, and other requirements as the actual job, but 
in an abbreviated manner. 

Strength tests measure the strength of hands and the back. 
The physical examination is given to determine the physical con¬ 
dition of the applicant. Rating scales are used to determine per¬ 
sonality and character traits. 

In general, the construction of tests involves knowledge and 
experience, and should not be attempted without proper train¬ 
ing and education. 

Although intelligence, ability, and trade tests may aid in se¬ 
lecting more efficient men, they should not be used as the entire 
actual basis for employment unless their reliability and validity 
have been proved to be sufficiently high to warrant such use. If 
test results are used as an aid in conjunction with the various 
other personnel factors to be considered in selection, the com¬ 
bined procedures should result in efficient selection. 

After a number of applicants have been interviewed, tested, 
and examined, the employer has then to select the best one or 
ones. The object of this selection is to secure the most efficient 
man or men. This may be done effectively by making a list of 
the men and their scores, measurements, ratings, etc., on the 
various personnel factors. The total of these various factors 
for each man will be an indication of his qualifications for the 
job; the higher the total is, the higher, apparently, will be his 
qualifications for the job. The different essential factors will vary 
for different jobs. For example, in actual practice, intelligence 
may not be an asset for certain laboring jobs, because a man 
with high intelligence may not stay permanently on these jobs. 
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In general, however, the person or persons should be selected 
who are the highest on the greatest number of qualifications for 
that particular job. The most efficient person or group will 
usually be selected by this procedure. 

In the past and even today some doubtful methods have been 
and are being used in selection, such as “character analysis,” 
physiognomy, phrenology, and graphology. Although there may 
be something to them, their value has been doubted principally 
because they are nmt based upon scientific experimentation and 
verification. 

After the employee has gone through the process of applying, 
being interviewed, tested,•and finally selected through a con¬ 
sideration of the various personnel factors, he has yet to be in¬ 
troduced to the job. In many companies, even during the selection 
process, the history, policy, and rules and regulations of the 
company are explained orally or given in a printed form to the 
employees. Talks on loyalty, discipline, safety, and other per¬ 
sonnel activities are given at that time. Many companies have 
issued employee handbooks which give information concerning 
hours of work, wage payment plans, vacations, attendance, 
safety, etc. 

When employed, the man is usually taken by some person to 
the department in which he is to work and introduced to the 
foreman. After that introduction he is shown his locker and the 
wash room, and Instructed in his work either actually on the 
job or, as is sometimes done, in a vestibule school, a separate 
room or place where he Is tried out and Instructed before he is 
placed in his regular work or production. The employee should 
be given a good first impression and made to feel at ease from 
the start because that beginning often affects his attitude toward 
his whole work with the company. After the instructional period 
is over, it is usually customary for the manager or a personnel 
representative to visit the Individual after the employee has had 
an opportunity to become more or less settled. If any difficulties 
have arisen, the manager or personnel man can then take care 
of them in such a way that the man is permanently happily lo¬ 
cated in his job. Some companies even put new employees on a 
trial basis for several weeks or months; if they are satisfied and 
do satisfactory work during that time they are employed perma¬ 
nently. 
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EMPLOYER-EMPLOYEE DEALINGS 

After a man is permanently employed, certain problems and 
difficulties usually arise in which he and his employer are mu¬ 
tually interested. As they are mutually interested, the best rela¬ 
tionship which should exist between them is that of mutual 
cooperation and definite consideration of each by the other. Un¬ 
der the old type of management, the management gave orders 
and the employee obeyed them or quit. Today, after years of 
experience in joint relationships, modern management has come 
to know that greater efficiency can be obtained by dealing co¬ 
operatively with employees and providing methods of discussing 
and considering with employees those matters in which both are 
mutually interested, such as hours of labor, wage rates, working 
conditions, safety and accident prevention, promotion of health, 
and employee welfare. Modern Management has become quasi 
judicial In nature. In recent years, the National Industrial Re¬ 
covery Act. and the Wagner National Labor Relations Act 
granted employees the legal right to self-organization, to bar¬ 
gain collectively through representatives of their own choosing, 
and to engage in concerted activities for the purpose of collective 
bargaining in matters of financial aid and mutual protection 
without any interference, coercion, or restraint from employers. 
Though the NRA has been declared unconstitutional by the 
Supreme Court, the Wagner Labor Relations Act has brought 
forcibly to the attention of employers the necessity of providing 
some plan of collective consideration of matters of mutual inter¬ 
est to employer and employee. 

In general, there are three methods of employer-employee 
dealings: (i) the individual basis, (2) employee representation, 
and (3) collective bargaining through a trade or labor union. 

In November, 1933, the National Industrial Conference 
Board investigated the types of employer-employee dealings in 
3,314 companies and found that 46 per cent of the employees 
were being dealt with individually, 45 per cent through em¬ 
ployee representation, and 9 per cent through organized labor 
unions.^ In May, 1934, an Investigation of the same companies 
disclosed dealings on an individual basis with 40 per cent of the 
employees; through employee representation, 50 per cent; and 
through organized labor unions, 10 per cent.^ In April, i 935 » ^he 


^National Industrial Conference Board. Conference Board Service Letter, June 
30, 1934. P. 42. 
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Bureau of Labor Statistics* found that 42.5 per cent of the em¬ 
ployees in 14,725 companies were being dealt with individually; 
30.2 per cent partly or wholly through trade unions; 7.4 per 
cent through both company and trade unions; and 19.9 per cent 
through company unions. 

Dealing with employees on the individual basis seems to de¬ 
crease, and that through employee representation seems to in¬ 
crease as the size of the companies increases, with the union 
agreements existing.most frequently in medium-sized companies.^ 

As long as industry has existed, employers have dealt in¬ 
dividually with employees. Throughout English and American 
history, we see individualism predominating through the laissez- 
faire idea with reference to industry. Under the individual deal¬ 
ings the employee bargains directly and individually with his 
employer. The relationship is a contractual one between each 
employee and his employer. All difficulties and misunderstand¬ 
ings are taken up and considered individually. 

In the last several decades there has developed the employee 
representation type of employer-eniployee dealings, which is a 
formal representation plan for employer and employees to con¬ 
sider matters of mutual interest. It is an organized method of 
management for dealing with employees cooperatively and col¬ 
lectively. The organization of employees under employee repre¬ 
sentation plan is sometimes called a “company union.” 

One of the first employee representation plans was the Filene 
Cooperative Association of the William Filene’s Sons Company 
of Boston in 1898. Other developments of this procedure came 
in the American Rolling Mill Company in 1904, in the Phila¬ 
delphia Rapid Transit Company in 19 ii in the form of the 
Mitten Management, in the John Leitch Plans in 1913 and 1914, 
and in the Colorado Fuel and Iron Company in 1915. 

Employee representation probably received its greatest im¬ 
petus during the World War. On April 8, 1918, the President of 
the United States established the National War Labor Board 
to settle labor disputes in industry. During its thirteen months 
of existence it made 520 formal awards, 125 of which called 
for the establishment of some form of employee representation. 

^Bureau of Labor Statistics. Monthly Labor Review, Washington, D. C. De¬ 
cember, 1935. Pp. 1445-6. 

* Personnel Research Federation. Personnel Journal, New York. December, 

1935. P. 196. 
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The principle of collective bargaining which the board used was 
somewhat similar to that found in Section 7-A of the National 
Industrial Recovery Act. This method of collective bargaining 
and employer-employee dealings was one of the chief contribu¬ 
tions of the National War Labor Board. In recent years em¬ 
ployee representation has grown as a result of the collective 
bargaining sections of the NIRA (7a) and the National Labor 
Relations Act. 

Generally there have existed three types of employee repre¬ 
sentation plans: (i) the federal type, (2) the joint shop com¬ 
mittee or works council type, and (3) the employees’ association. 
The federal type is modeled after the United States federal 
government with a House of Representatives and a Senate se¬ 
lected by the employees who meet, discuss, and decide matters to 
be taken up with the management. There is sometimes a cabinet 
made up of the appointees of the management with whom these 
matters decided upon by the House and Senate are taken up. An 
example of this type of employee representation was that of the 
Goodyear Tire and Rubber Company, the by-laws of which are 
given in Appendix Ai. 

In the joint committee or works council type of employee 
representation, the employees elect representatives in each de¬ 
partment who meet with an equal number of representatives 
selected by the management, which combined group jointly de¬ 
cides upon matters of mutual interest to employer and employees 
in that department. Then the departmental representatives 
select one representative from their number to represent them 
on the general joint committee or works council, which is again 
made up of an equal number of representatives of the employees 
and of the management. Under this plan if a difficulty occurs in 
a department it can be discussed by the joint committee in that 
department without being brought up before the whole council 
or joint committee of the company, unless it cannot be decided 
by the department. If a matter cannot be decided by the depart¬ 
mental committee, it goes to the works council for consideration. 
This procedure facilitates the handling of departmental matters 
before the whole company, and prevents bringing up matters 
of importance to only one department. However, the works 
council gives a final outlet for matters that cannot be decided 
by the departmental committee. Examples of companies using 
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the joint committee or works council type of employee represen¬ 
tation were the DuPont Company of Wilmington, Delaware, and 
the Real Silk Hosiery Mills of Indianapolis, Indiana. The by¬ 
laws of the plan of the DuPont Company are given in Appen¬ 
dix A2. 

When the NRA and the National Labor Relations Act were 
put into effect, the meeting of the representatives of the em¬ 
ployees and management jointly in the joint committee type of 
employer-employe dealings was considered by some as prevent¬ 
ing the employees from acting independently without interfer¬ 
ence from the management, a right which was given to the 
workers by these acts, ^ome said that when the representatives 
of management met with those of the employees, management 
would necessarily influence the decisions of employees. This led 
to the organization of employees’ associations, which were or¬ 
ganizations of the representatives of the employees only. Under 
this plan the employees elect their representatives to the asso¬ 
ciation. The representatives of the association meet separately 
and without any representatives of the management being pres¬ 
ent. They consider matters of interest to them, make decisions, 
and select employees’ representatives to take up 'these matters 
with the management for.consideration, action, or arbitration. 
The Bendix Products Corporation and the Delco-Remy Corpora¬ 
tion had such employees’ associations. The by-laws of the plan 
of the Delco-Remy Corporation are given in Appendix A3. 

The matters considered by an employee representation plan 
rank as follows 

1. Individual grievances and complaints. 

2. Health and safety. 

3. General wage increase or decrease. 

4. Wage rates for specific occupations. 

5. Changes in weekly or daily hours. 

6. General rules and regulations. 

7. Methods of sharing or rotating work. 

8. Discharge of an employee or employees. 

9. Rules of seniority. 

10. Type of wage payment. 

In the Bethlehem Steel Company the most frequent matters 
considered have been employment and work conditions, wages, 

^ United States Bureau of Labor Statistics. Monthly Labor Review, Washington, 
D. C. October, 1935. P. 872. 
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piece work, bonus, and tonnage schedules; safety and prevention 
of accident; and practices, methods, and economy. 

Employee representation, in general, usually results in a de¬ 
crease of the number of labor disputes, disturbances, and dif¬ 
ficulties. It gives the employees representation in the matters of 
mutual interest to them and the management. It improves morale 
and the esprit de corps among the employees, and thereby makes 
for more efficient production. It gives the employee an oppor¬ 
tunity to have a voice in matters in which he is vitally interested. 
It gives to the management a means of cooperating with the 
employees, improving morale, and instructing employees in the 
policies and methods of the company. In the past some managers 
have thought that employees would want actually to manage 
the company. Experience has shown that what they principally 
want is cooperative consideration in matters of mutual interest. 

In general, however, industrial management prefers to deal 
with employees through employment representation or on the 
individual basis in preference to dealing through organized trade 
unions. Their reasons for this are many. Management considers 
them to be as follows; 

1. That dealing with the union means loss of authority and control, loss 
of time for decisions and the resulting delay in action by the management, 
which usually means loss of discipline. 

2. That the unions restrict output and require uniform wages and hours. 

3. That a union representative of the employees is an outsider who does 
not know local company conditions; and that the labor union tries to force 
general conditions which will not fit a specific company. 

4. That employees pay high dues to the union, an outside organization, 
instead of small or no dues to the “company union.” 

5. That employees belonging to a union feel loyalty to the union instead 
of to the company, and tend to consider the company as an enemy of the 
employees, thereby increasing antagonism toward the company and loyalty to 
the union. 

6. That some organized trade and labor unions introduce radical and com¬ 
munistic elements and a tendency toward racketeering and graft. 

7. That union leaders work more for their own profit from membership 
dues than from loyalty to the union. (Some managers contend that union 
organizers get “so much per head” for new members and that those organizers 
are selfish and do not care very much about profits for the employer, but 
want to “run” the company.) 

8. That the unions lack excellent leadership and good management because 
employers select the best leaders for the company management. 

9. That the union promotes strikes. 
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10. That whereas the unions contend that the interests of the employees 
and employer are not mutual, management contends that they are. 

11. That only about 10 per cent of all the employees in manufacturing 
concerns are organized in unions and that that 10 per cent tries to run the 
affairs of the 90 per cent who are not in unions and causes labor troubles 
when most of the 90 per cent do not want labor difficulties. 

12. That the union closed shop makes a monopoly and keeps the non-union 
worker from the right granted by the Constitution of pursuing a vocation 
of manual labor of his own choice. 

From the above statement of opinion, we can see that man¬ 
agement has its*^oints of view and reasons for preferring to 
deal individually and thrt)ugh employee representation rather 
than through organized trade unions. Young managers should 
recognize these viewpoiffts and reasons. However, there are two 
sides to every question and the unions have their points of view, 
so let us consider them and their development. 

As the development of unionism in England has been the fore¬ 
runner of unionism in America, it may be well to consider briefly 
the developments in both countries. 

The laissez-faire doctrine which dominated England in the 
first quarter of the nineteenth century had its effect upon the 
trade unions by the repeal of the Combination Acts in 1824 and 
1825 and by the passing of laws which enabled trade unions to 
exist if their activities were restricted to an agreement upon their 
own wages or hours. A great stimulus was given thereby to the 
organization of trade unions. In 1859 ^ further change in the 
law made it legal for employees to combine in demanding a 
change in wages or hours and still larger numbers of trade unions 
were formed as a result. The increase in numbers was accom¬ 
panied by disorders. Many Parliamentary commissions made 
investigations only to the result of the benefit of the unions in 
the passing of the Trades Union Act in 1871 which declared that 
trade unions were not to be declared illegal because they were 
in restraint of trade, and that they could have their funds pro¬ 
tected by law, and also hold property. This act contained a num¬ 
ber of vague terms, and after considerable agitation the Trades 
Union Act of 1875 was passed, which declared that no action 
committed by a group of workmen was punishable unless the 
same act was criminal if committed by a single individual. By 
these acts the legality of trade unionism was established and 
much of the popular disapproval consequently disappeared. 
Labor unions were even preferred in some industries. Approval 
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of the unions continued, and by the last decade of the nine¬ 
teenth century they were an integral part of the regularly estab¬ 
lished institutions of the country, about 20 per cent of the adult 
male working force being union members. 

Although the unions enjoyed a favorable position, opposition 
did occur in the Taff Vale Railway Company vs. the Amal¬ 
gamated Society of Engineers case in 1901, following a railway 
strike. The union in this case was held liable for damages and 
costs for breach of contract and loss of property and business. 
The unions opposed this decision and won by means of the elec¬ 
tion of 1906 in securing the passage of the Industrial Disputes 
Act of that year. This act absolved the union and its members 
from any pecuniary responsibility for acts which, connected with 
trade disputes, caused a breach of an employment contract or 
hindrance to the business of another person. Courts could not 
entertain suits by members of trade unions under certain condi¬ 
tions, and the sympathetic strike w'as included in the term “trade 
disputes.”^ 

The Trades Union Act of 1913 authorized the unions under 
certain conditions to maintain and use political funds. The Rail¬ 
way Dispute of 1919 and the Coal Dispute of 1920 brought 
forward the Emergency Powers Act of 1920, which allowed the 
government to declare a state of emergency applicable to strikes. 
The Labour Party, financed largely by the unions, was strong, 
but the coal strike of 1926 weakened its influence to the extent 
that the Trade Disputes and Trades Unions Act of 1927 was 
passed. 

This act of 1927 was based upon the following principles: 

(i) A general strike is illegal, and no man shall be penalized for refusing to 
take part in it. (2) Intimidation is illegal. No man shall be compelled by 
threats to cease work against his will. (3) No person shall be compelled to 
subscribe to the funds of a political party unless he so desires. (4) Any person 
entering the established civil service of the Crown owes an undivided allegiance 
to the state.’ 

In America the development of unionism has had a more diffi¬ 
cult road than in England. Although there was an organized 
effort on the part of wage earners to improve their standards 
of living in the first part of the nineteenth century, the organiza¬ 
tion of labor in America proceeded more slowly than the growth 

’H. A. MilUs, “British Trade Disputes and Trades Unions Act.” Journal of Po- 
litical Economy, Vol. XXXVI. No. 3. June, 1928. 
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of industry. A wage earner could easily take up free land and 
become his own employer if working conditions did not suit him. 
In the early 1830’s the labor movement changed from the old 
mutual insurance and benefit organizations to trade unions. Al¬ 
though there were earlier attempts to make national unions 
flourish, the National Labor Union, organized in 1866, was the 
first one of importance. It grew rapidly at first, and possibly 
helped to improve working conditions to a limited extent until 
among other things it took up political activities. The National 
Labor Union was succeeded by the Knights of Labor, which was 
organized in 1869 and grew to a membership between 600,000 
to 700,000 in 1886. Because of neglect of the trade structure of 
its organization, internal dissensions, and the formation of 
heterogeneous groups with frequently antagonistic purposes, its 
membership declined to 100,000 in 1898, and its influence al¬ 
most disappeared. In 1886 the American Federation of Labor 
was organized, and the membership grew from about 300,000 
in 1899 to more than 4,000,000 in 1920, principally under the 
leadership of Samuel Gompers. 

The unions in this country, while tending to eschew political 
action since the i88o’s, have exerted some influence upon the 
federal government in regulation of industry and labor. A Na¬ 
tional Bureau of Labor was created in 1884 to gather labor 
information, and as early as 1888 a law was enacted for the 
settlement of railway disputes by arbitration. In spite of the fact 
that the Sherman Act was understood by labor not to apply to 
the activities of labor combinations, and in spite of the fact that 
the Clayton Act declared that labor organizations per se were 
not conspiracies in restraint of trade, the courts often construed 
the Sherman Act as an interdiction against strikes and boycotts. 

American labor law rests on a combination of common law 
precedents, statutory enactments, and judicial interpretations. 
What would be lawful in one jurisdiction would be unlawful in 
another; therefore the legal status of labor has many ramifica¬ 
tions. The principal practices of organized labor to accomplish 
its ends are organization and collective bargaining, strikes, boy¬ 
cotts, and picketing. 

Early associations of workers under the English common law 
were treated as conspiracies^ when they sought “unlawful” ends 

^J. R. Commons and J. B. Andrews, Principles of Labor Legislation, New York; 
Harper & Brothers. 1916. P. 91, ^ 
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or resorted to ‘‘unlawful” methods. In the United States this 
doctrine of conspiracy was accepted in rather unqualified form 
until about the 1840’s.^ Emphasis has been placed upon the 
rights of workers to bargain individually. 

The status of the so-called “yellow dog” contract has been 
held that federal statutory enactment prohibiting discharge-of 
workers on common carriers engaged in interstate commerce, 
because of union affiliation, was in violation of the fifth amend¬ 
ment as in the Adair case;^ that a state statute forbidding em¬ 
ployers to make employees give up union affiliation was 
interdicted by the fourteenth amendment in the Coppage case f 
and that the employer had a property right in such contracts 
entitling him to certain equitable relief as in the Hitchman case.^ 

The Norris Federal Anti-injunction Bill of 1932 declared 
the “yellow dog” contract contrary to public policy, but while 
withholding equitable and legal protection did not especially 
outlaw it. 

Anti-trust legislation (the Sherman Act and the Clayton Act 
especially) was used by the courts against labor unions as or¬ 
ganizations in restraint of trade, examples being the Danbury 
Hatters’ case,^ the Loewe Brothers Company award of damages 
against the union for losses caused by a strike, and the Coronado 
case.® 

The legality of the strike depends upon its objects and meth¬ 
ods; if these are legal then the strike is legal.^ 

The secondary or compound boycott is generally held illegal, 
as it was in the Danbury Hatters’ case,^' the Buck Stove case,® 
the Duplex Printing Company case,® and the Bedford Stone 
case.^® 

Picketing is usually considered illegal if it involves coercion, 
intimidation, or other violent means, as it was in the Tri-City 


^Commonwealth v. Hunt, 4 Metcalf III (1842). 

* Adair v. The United States, 208 U. S. 161 (1908). 

* Coppage V. Kansas, 236 U. S. 236 U. S. i. 

‘Hitchman Coal and Coke Co. v. Mitchell, 245 U. S. 229 (1917). 

“Loewe v. Lawlor, 208 U. S. 274 (1908), 235 U. S. 522 (1915). 

“United Mine Workers <v. Coronado Coal Company, 259 U. S. 344 (1922). 

Sherry v. Perkins, 147 Mass. 212. 

® Gompers v. Buck Stove and Range Co., 221 U. S. 418 (1911). 

® Duplex Printing Co. <u, Derring et al.^ 254 U. S. 443 (1921). 

^‘‘Bedford Cut Stone Co. v. Journeymen Stone Cutters’ Assoc., 274 U. S. 37 

(1927)- 
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case.^ Injunctions have been used as a legal device against unions 
to an increasing extent in the last twenty years, and damage suits, 
the older remedy, have not been uncommon, as in the Debs case^ 
and the Buck Stove case.^ 

In spite of its many difficulties, unionism in this country grew^ 
rather rapidly from 1910 to 1920, when it was at its height. 



Fig. 38. —The organization structure of the American Federation of Labor. 
(From: Report of the Proceedings of the Fifty-Sixth Annual Convention of the 
American Federation of Labor. 1936. P. 43.) 


the American Federation of Labor having 4,000,000 members. 
After the war it declined rather rapidly until in 1926 there were 
only 2,803,966 members and in 1933 only 2,126,796. Then it 
rose again to 3,045,347 in 1935, and 3,422,398 in 1936, when 
it was organized as shown in Fig. 38. 


American Foundries v, Tri-City Council, 257 U. S, 184 (1921). 

• U. S. V. Debs, 158 U. S. 664 (1895). 

® Gompers v. Buck Stove and Range Co., 221 U. S. 418 (1911). 

* For an extended discussion of the rise and fall of union memberships see Leo 
Wolman, Ebb and Flovu in Trade Unionism, New York, National Bureau of 
Economic Research, 1936. 
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From the organization chart, Fig, 38, it can be seen that there 
are several classifications of unions. The principal ones are (i) 
the trade or craft unions, and (2) the industrial unions. The 
craft union is an organization of workers in a similar craft or 
trade such as carpentry, painting, and plumbing. The industrial 
union includes workers of an industry such as railroads or min¬ 
ing. Within the ranks of the American Federation of Labor 
there has been considerable conflict between these two types of 
unions. Under the NRA the emphasis was placed upon organiza¬ 
tions by industries, which led to a growth of the number of 
Federal Labor Unions in the A. F. of L. 

This new emphasis upon industrial unionism led to the or¬ 
ganization of the Committee for Industrial Organization (C. I. 
O.) under the leadership of John L. Lewis, president of the 
United Mine Workers. This committee believed that the A. F. 
of L. was not promoting the organization of workers by indus¬ 
tries sufficiently to meet the modern needs of labor in industry 
as a whole. In 1936 the C. I. O. promoted a program of or¬ 
ganizing the automobile, steel, glass, and other industries into 
industrial unions without the approval of the A. F. of L. This 
led to the suspension from the A. F. of L. of the United Mine 
Workers and the nine other industrial unions of the C. I. O. 

This suspension was continued at the November, 1936, annual 
meeting of the A. F. of L., but the ten unions were not ex¬ 
pelled. This left a way open for an amicable solution later. 
However, the C. I. O. continued independently to try to organize 
labor by industries, especially the automobile, steel, and glass 
industries. This led to many strikes in these three industries in 
the early part of 1937. 

The declaration of the Supreme Court of the United States 
on April 12, 1937 that the National Labor Relations Act was 
constitutional gave added impetus to the Committee on Indus¬ 
trial Organization, The American Federation of Labor, and 
other unions to organize workers. The Act, often called the 
Wagner Act, was passed in 1935 “To promote equality of bar¬ 
gaining power between employers and employees, to diminish the 
causes of labor disputes, to create a National Labor Relations 
Board and for other reasons.” 

Under this Act, employees have the right to self-organization, 
to form, join, or assist labor organizations, to bargain collec¬ 
tively through representatives of their own choosing, and to en- 
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gage in concerted activities for the purpose of collective bargain¬ 
ing or other mutual aid or protection. The Act declares as unfair 
labor practices for an employer (i) to interfere with, restrain, 
or coerce employees In the exercise of those rights, (2) to domi¬ 
nate or interfere with the formation or administration of any 
labor organization, (3) to discriminate against an employee be¬ 
cause of membership in any labor organization, and (4) to re¬ 
fuse to bargain collectively with representatives of his employees. 

Representatives elected by the majority of the employees are 
the representation's In the unit of representation: Provided, that 
any individual employee of a group of employees have the right 
at any time to present grievances to their employer. 

Many disputes and “^t-down’* strikes^ followed the declara¬ 
tion of the Wagner Act as Constitutional. 

A “sit-down” strike by the United Automobile Workers’ 
Union occurred in the plants of the General Motors Corpora¬ 
tion in January and February of 1937. 

The union wanted: 

1. A national conference with the international union, 

2. Abolition of piece work. 

3. Thirty-hour week and six-hour day. 

4. Establishment of minimum rate of pay “commensurate with an American 
standard of living.” 

5. Seniority. 

6. Reinstatement of “unjustly discharged” employees. 

7. Recognition of the U.A.W.A. as the “sole bargaining agency between the 
General Motors Corporation and its employes.” 

8. Mutual agreement on speed of production. 

The General Motors Corporation replied with the following 
data: 

1. A total of $120,000,000 had been appropriated to continue production in 
the company’s plants during the slack season. 

2. Employees had received a $10,000,000 bonus and wage increases totaling 
$34,000,000. 

3. Working hours for the last year had averaged 40.2 weekly. 

4. The November average wage was 78.6 cents an hour. 

5. The payroll increased from $143,000,000 in 1932 to $360,000,000 in 1936. 

6. Conditions were comparable with any in the same industry throughout 
the country. 

^In the “sit-down” strike the workers remain or “sit down” at or near their 
jobs in the plant but do not work until an agreement is made between the man¬ 
agement and the union. 
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The Corporation gave its position on the union’s demands as 
follows: 

1. General Motors will not recognize any union as the sole bargaining 
agency for its workers, to the exclusion of all other. General Motors will 
continue to recognize, for the purpose of collective bargaining, the representa¬ 
tives of its workers, whether union or non-union. 

2. Work in General Motors plants will continue to depend on the ability 
and efficiency of the worker—not on the membership or non-membership in 
any labor organization whatsoever. This means that you do not have to pay 
tribute to anyone for the right to work. 

3. General Motors will continue to pay the highest justifiable wages in 
the future, as it has in the past, and just as it is doing at present. It believes 
in high wages. It is justly proud of its record in that respect. 

4. General Motors standard work week will continue to be forty hours. 
Time and a half will be paid for overtime. 

5. Seniority rights will be observed under the rules laid down by the Auto¬ 
mobile Labor Board appointed by the President of the United States in March, 

1934. 

These rules are recognized as fair and just to all workers and permit no 
discrimination against any worker on account of any organization membership. 

The Corporation officials also contended that the workers 
were occupying the company’s plants by unlawful trespassing 
since the workers were no longer actually employees of the com¬ 
pany. 

After many conferences between state and governmental of¬ 
ficials and representatives of each side the strike between General 
Motors and the union was settled as follows: 

Agreement entered into on this nth day of February, 1937, between the 
General Motors Corporation [hereinafter referred to as the “corporation”] 
and the International Union, United Automobile Workers of America [here¬ 
inafter referred to as the “union”] : 

1. The corporation hereby recognizes the union as the collective bargaining 
agency for those employees of the corporation who are members of the union. 
The corporation recognizes and will not interfere with the right of its em¬ 
ployees to be members of the union. There shall be no discrimination, inter¬ 
ference, restraint, or coercion by the corporation or any of its agents against 
any employees because of membership in the union. 

Negotiate Feb, 16 

2. The corporation and the union agree to commence collective bargaining 
negotiations on Feb. 16 with regard to the issues specified in the letter of 
Jan. 4, 1937, from the union to the corporation, for' the purpose of entering 
into a collective bargaining agreement, or agreements, covering such issues, 
looking to a final and complete settlement of all matters in dispute. 
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3. The union agrees to forthwith terminate the present strike against the 
corporation and to evacuate all plants now occupied by strikers. 

4. The corporation agrees that all of the plants which are on strike or 
otherwise idle shall resume operations as rapidly as possible. 

5. It is understood that all employees now on strike or otherwise idle will 
return to their usual work when called and that no discrimination shall be 
made or prejudices exercised by the corporation against any employee because 
of his former affiliation with, or activities in, the union or the present strike. 

6. The union agrees that pending the negotiations referred to in paragraph 
two there shall be no strikes called or any other interruption to or interference 
with production by the union or its members. 

7. During the existence of the collective bargaining agreement contemplated 
pursuant to paragraph two, all Opportunities to achieve a satisfactory settle¬ 
ment of any grievance or the enforcement of any demands by negotiations shall 
be exhausted before there shgjl be any strikes or other interruption to, or 
interference with, production by the union or its members. There shall be 
no attempt to intimidate or coerce any employees by the union, and there 
shall not be any solicitation or signing up of members by the union on the 
premises of the company. This is not to preclude individual discussion. 

Will Dismiss Injunction ' 

8. After the evacuation of its plants and the termination of the strike the 
corporation agrees to consent to the entry of orders dismissing the injunction 
proceedings which have been started by the corporation against the union, or 
any of its members, or officers, or any of its locals, including those pending 
in Flint, Michigan, and Cleveland, Ohio, and subject to the approval of the 
court to discontinue all contempt proceedings which it has instituted thereunder. 

The philosophy of trade unionism and its developments^ con¬ 
siders that unionism is a historical product brought about by the 
conditions under which it has found and does find itself. The 
common viewpoints of unions are considered to weld their mem¬ 
bers into a permanent social force working for a higher standard 
of living. Unions believe that in order to accomplish their aims 
they must have sufficient power and force to control their wants. 
This, they contend, can be accomplished principally through 
organization of large numbers of workers with sufficient funds 
to back up their demands. They believe in standardizing or limit¬ 
ing accomplishment to prevent too rapid work, because they 
contend that they have found that fast work will cause employers 
to lower wages and thereby lower the standard of living of the 
average worker. Likewise they contend that the increased effi¬ 
ciency of the few means less wages and less work for all. There¬ 
fore, they oppose the piece rate system because they believe that 

^ See R. F. Hoxie, Trade Unionism in the United States, New York, D. Apple- 
ton & Co., 1931. 
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it will eventually lower the wages of the few who cannot main¬ 
tain the fast pace. Uniform accomplishment for a given amount 
of wages is their ideal, because not only they but also the em¬ 
ployers know definitely what they are getting for their money. 
They desire increased wages for all for increased efficiency. They 
wish to keep the level of wages as high as possible because 
wages tend to level themselves to the lowest paid or weakest 
worker. Therefore, keeping the lowest worker as high as possi¬ 
ble, they contend, will keep up the average. They believe that, 
by making wages uniform, the general level of wages will be 
kept higher than otherwise. They have certain rules of organiza¬ 
tion which they consider must be enforced if they are to win. 
They object to the non-union worker, or ‘‘scab,” because he does 
not play the game and follow the rules for their common good. 
As their wage represents their standard of living, it is the most 
vital matter to them, and they naturally wish to protect it and 
stop the intrusion of the “scab,” even if it requires force. Hoxie 
compares the “scab” to the person who would reveal the signals 
to an opposing school just before an important football contest.^ 
The unions oppose employee representation, the company 
unions, for the reasons which they have given in the following 
comparison between a company union and an A. F. of L.^ union. 


The Company Union 

1. Is formed by the company to pre¬ 
vent organization in a real union. 

2. Is favored by employers because 
they know there is nothing to fear from 
such unions. 

3. Can be destroyed by the employer 
at any time, since he runs it. 

4. Is paid for by the employer and 
controlled by the employer. 

5. Charges no dues and makes no 
contribution to general improvement in 
working conditions. 

6. Does not secure higher wages or 
better working conditions. 


The a. F. of L. 

1. Is formed by the employees them¬ 
selves to secure better working condi¬ 
tions. 

2. Is opposed by employers because 
they know that such unions will secure 
better working conditions for their 
workers. 

3. Can never be destroyed so long as 
it is actively supported by all union 
members. 

4. Is paid for by the union members 
and controlled by the union members. 

5. Charges dues which help directly 
to build nation-wide organization and 
to bring about labor laws to protect 
workers. 

6. Does secure higher wages and bet¬ 
ter working conditions, as is clearly 
shown by the history of the American 
Federation of Labor. 


^R. F. Hoxie. Op. cit. P. 16. 

* American Federation of Labor. Washington, D. C. October, 1934. 
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7. Is not a true agency for collective 
bargaining since employee representa¬ 
tives under company union plans are 
required to follow the instructions of 
the management. 

8. Is not able to bargain in the true 
sense of Section 7 (a) because when 
the company bargains with the company 
it does not bargain with the workers 
but with itself. 

9. Is limited to one shop, plant, or 
establishment, while employers them¬ 
selves are so orgadTftd on a nation¬ 
wide basis in trade associations^! that 
individual groups of employees are 
powerless. 

Unionism, being a historical product, can be changed then, 
only by changing and controlling the conditions which have made 
its ideals and actions what they are. Improved management with 
adequate consideration of the human elements involved and the 
provision for proper wages and working ^conditions should aid 
in this matter. 

With reference to unionism and industrial management, Wil¬ 
liam Green, president of the American Federation of Labor, has 
said: 

Wage earners are real partners in the production enterprise. Management 
plans and provides materials but it is the producing workers that must carry 
out work orders and create the product or service as it is sold to the con¬ 
sumer. These workers make just as real an investment to industry as do those 
who invest capital. The rights which grow out of their investment it is the 
business of the unions to establish and maintain. The union is the business 
organization of the wage earners set up for the purpose of promoting their 
interests and protecting their rights. The union has management problems 
just the same as does business. In meeting these management problems policies 
are evolved and practices developed. Some of the problems are limited to 
business, some are social, and some are political.’* 

Many wonder what the trend of employee-employer dealings 
may be, if the organization of workers into national labor unions 
continues and increases with the aid of governmental favor^ and 
in spite of industrial managements’ opposition. 

^For model labor union agreement suggested by the American Federation of 
Labor see Appendix B. 

* Letter to the author dated Sept. 24, 1934. Quoted with Mr. Green’s permission. 

*This favoritism may be recognized by the order of the National Labor Re¬ 
lations Board for the International Harvester Company at Fort Wayne to dissolve 
its 'Industrial Council Plan” in November, 1936, in favor of the Internationa] 
Union of United Automobile Worker^ 


7. Is a true collective bargaining 
agency which negotiates with the man¬ 
agement as directed by the union mem¬ 
bers upon questions of wages, hours, 
and working conditions.*^ 

8. Is chosen by the workers under 
Section 7 (a) to represent them in col¬ 
lective bargaining. 


9. Is affiliated with and supported by 
the American Federation of Labor, 
which is a nation-wide organization, 
giving protection to all workers against 
organized employers. 
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Recent developments in parts of the automobile industry and 
especially the following seven-point agreement between Local 
No. 9 of the United Automobile Workers and the Bendix Prod¬ 
ucts Corporation after a nine-day “sit down” strike, and lockout, 
might indicate the trend. The seven points of the agreement are 
given in the following new policy (November 25, 1936) of the 
company: 

The Company agrees to supplement its statement of policy with the fol¬ 
lowing points: 

1. The company shall cooperate with Local Union No. 9, by agreeing to 
take back all of the employees on the employment roll as of November 16, 
1936, without discrimination or loss of seniority rights, as far as practicable 
to the extent that there are jobs for them. 

2. All employees shall be back at work in their former places not later 
than Monday morning, November 30, 1936. 

3. The Company is recognizing Local Union No. 9 as the bargaining agent 
for its membership, and all other employees who shall choose to avail them¬ 
selves of its services, on all matters pertaining to their working conditions. 
The Company shall negotiate with the Committee of Local Union No. 9 
on request on all matters with respect to rates of pay, wages, hours of em¬ 
ployment, or other conditions of employment; and shall not finally agree with 
any other group with respect to such matters without also having reached 
an agreement on the same matters with the representatives of Local Union 
No. 9. The Company shall continue to recognize individual’s rights. 

4. There shall be established a Board of Review to which any member 
of the Union or any other employee who secures the consent of the execu¬ 
tive board of Local Union No. 9, who is dissatisfied with the decision of the 
Personnel Director may take his complaint or grievance. This Board shall 
be composed of three members of Local Union No, 9 who are not concerned 
with the presenting of complaints and three members of the executive staff 
of the Company not connected with the shop management. The Local Union 
No. 9 shall nominate six persons for this committee from which the Company 
shall choose three. The Company shall nominate six persons from which Local 
Union No. 9 shall choose three. Any employee whose case is being considered 
by the Board shall have the right to be represented by one or more members 
of the executive board of Local Union No. 9. 

5. Men laid off by reason of reduction of forces shall be given at least 
one day’s notice in advance of such lay-off. 

6. Employees notified to report for work when no work is available shall 
be provided with a minimum of two hours* employment instead of one hour 
as in the past. 

7. In order to carry out the spirit and intent of this agreement, the man¬ 
agement agrees that it will cooperate with Local Union No. 9 in jointly con¬ 
sidering all proposals which may be submitted by Local Union No. 9 to the 
management after resumption of work. 
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Items 5 and 6 were given voluntarily by the Company without any request 
having been made by any employee/ 

PERSONNEL MAINTENANCE 

Promotion. After an employee has been hired, he must be 
promoted, transferred, or maintained on the job. If he does hard 
work of excellent quality and quantity, performs more and better 
work than is required, has exceptional knowledge, ability, and 
personality for the job ahead, has a good understudy, and is 
more valuable tQathe company in the job ahead, he will be pro¬ 
moted if opportunities are^available. This promotion may take 
the form of advancement in wages, responsibility, decreased 
working time, better woj;king conditions, or increased security. 
He may be promoted by the three-position plan of promotion 
or the multiple chain promotion plans.^ 

If he is not doing well in one job he may be transferred to 
another. 

Ratings. In order to find out how the employee is progressing 
or to determine his present status for future development many 
companies use rating scales. Sonfie develop these scales them¬ 
selves. A good plan for the development of a scale is to obtain, 
from the persons who will do the rating, a statement of the per¬ 
sonal qualities or traits and types of behavior which they con¬ 
sider essential to successful performance in that company, to 
tabulate the traits given, and to devise a graphic rating scale, 
consisting of the trait name and its definition, followed by the 
types of behavior by which the trait is judged, graduated from 
lowest to highest. 

Rating scales are used in industry to develop the employees’ 
personality, to make comparison between employees, to show the 
progress of individuals, and to improve the morale of the group. 
The General Electric Company bases its promotion greatly upon 
ratings and finds the use of the rating scale an important man¬ 
agement procedure. Examples of rating scales used in industry 
are those of the DuPont Company reproduced as Figs. 39 and 
40-41. 

The DuPont Company uses the personnel rating report. Fig. 


Given to the author by Geo. Weber, personnel director of the Bendix Products 
Corp., in a letter dated Dec. 18, 1936, along with the various other factory rules 
and regulations of the company. 

®For descriptions of these plans sec J. E. Walters, Applied Personnel Adminis¬ 
tration, New York, John Wiley & Sons, 1931, p. 99. 
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39, for all men in supervisory positions, and the employee record 
rating Fig. 40-41, for all plant operatives. The time interval be- 



Fic. 39.—Personnel Rating Report of the E. I. du Pont de Nemours & Company. 


tween ratings which they are using on these forms Is one year 
for the personnel rating report and approximately four months 
for the employee record rating. These forms are made out by 
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the man’s superior and gone over in a frank discussion with 
him, so as to discuss the various points raised. The company 
feels that these ratings are extremely beneficial, if rightly used, 
but that considerable amount of bad feeling may be caused if 
they are not handled in the right manner. 


EMPLOYEE RECORD RATING 

E. I, du Pont do Nemours A, Company 


Name_ Address_ Phone_ 

'.A 

Matried_ Payroll No._ Locker No. 

Dependents_ Education _ 


Date 

Supervision 

Required 

Product. 

Quality 

Safety 

Attitude & 
Loyalty 

Attend* 
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Relia¬ 
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Rating Scale: A A ■ Above Average BA * Below Average 
A « Average P « Poor 

Fig. 40-41.—Employee Record Rating of the E. I. du Pont de Nemours & Company. 


The A C Spark Plug company has rated all hourly rate em¬ 
ployees, approximately 4,300 persons, on rating charts. The 
ratings were made by the foremen and direct supervisors of the 
employees, and they were checked and approved by the superin¬ 
tendent to improve the workers. 

Personnel rating, in these companies as well as in general, has 
been found to improve employee efficiency. 
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Regularizing Employment. Many companies find it difficult 
to maintain a regular flow of work throughout the year or 
years. They are finding that the regularization of employment 
requires planning and wise management. During the depression 
following 1929, the spreading or sharing of the work available 
over the largest practical number of employees was an effective 
means of keeping employees off relief and at work. Many 
adopted the five-day week. Some provided unemployment cen¬ 
ters and relief. Others diversified their product and developed 
new products through research. By these means employers were 
able to keep more employees regularly at work. 

Handling Personnel. In the maintenance of personnel, 
whether It be rating, regularization of employment, or any other 
phase of the management of men, the recognition that persons 
are individually different should be present. Individual differ¬ 
ences are always important considerations in managing people. 
Each person has some' good qualities and some bad, but most of 
them center around the average. These individual differences 
occur because of inheritance, environment, and ancestral in¬ 
fluences, as they are marked by differences in race, color, family 
characteristics, sex, maturity, ahd training. 

Concerning the predominance of influence of environment and 
heredity in their effect upon people and their individual differ¬ 
ences, Jennings,^ after years of experimentation and study on the 
problem, says: 


Characteristics do not fall into two mutually exclusive classes, one hereditary, 
the other environmental. A given characteristic may be altered by changing the 
genes; and this is the ground on which it is called hereditary. But the same 
characteristic may be altered by changing the environment; and this is the 
ground on which it is called environmental. The genes supply one set of con¬ 
ditions for development, the environment another set, and there is no necessary 
difference in kind between them. The characteristic produced may be changed 
by adequate alteration of either set. From the nature of a distinctive charac¬ 
teristic, it is not possible to decide whether it is due to diversity of genes or 


*H. S. Jennings. The Biological Basis of Human Nature, New York: W. W. 
Norton & Co. 1930. Pp. 134 and 215. Also see Raymond Pearl, “Biology and 
Human Progress,” Harper's Magazine, January, 1936 (No. 1028), p. 227. 
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to diversity of environment, since the same peculiarity may be due in different 
cases to either set of causes. The question as to which is the decisive factor 
in any given case is always one for objective determination by experimenta¬ 
tion. . . . 

It appears indeed probable, from the present state of knowledge and the 
trend of discovery, that the following sweeping statements will ultimately 
turn out to be justified: 

(1) All characteristics of organisms may be altered by changing the genes; 
provided we can learn how to change the proper genes. 

(2) All charactc^tics may be altered by changing the environmental con¬ 
ditions under which the organism develops; provided that we learn what condi¬ 
tions to change and how to change them. 

(3) Any kind of change of characteristics that can be induced by altering 
genes, can likewise be induct (if we know how) by altering conditions. (This 
statement is open to more doubt than the other two; but it is likely eventually 
to be found correct.) 

These hereditary and environmental influences make differ¬ 
ences in human motives and desires. People have physical, men¬ 
tal, moral, and social needs, which motivate them to satisfy their 
desires. For example, they want to eat when hungry, drink when 
thirsty, secure more air when the supply is inadequate, secure 
rest when tired, get sleep when drowsy, secure warmth when 
cold, escape when frightened, and be relieved when in pain. 
These desires cause a man to satisfy his needs by collecting and 
hoarding, by fighting, by interfering with and overcoming resist¬ 
ance, by securing approval of others, by being a member of a 
group. Needs and desires are also greatly influenced by the 
group. Each person gratifies his desires or adjusts himself to 
them by such means as “defense” or “escape” mechanisms, etc. 
Many persons have some thwarted desires or personality defects 
which if handled sympathetically and expertly can often be 
removed by getting rid of or exposing the cause. A positive at¬ 
titude or the substitution of an aggressive approach may over¬ 
come the difficulty. 

One can usually handle people better if he realizes that there 
is always a reason for a person’s acting as he does and that 
usually this reason can be discovered and corrected. Probably the 
greatest principle of handling people is the recognition that men 
are feeling individuals as well as thinking people. Courteous con¬ 
sideration of their rights and feelings is essential. They prefer 
praise as an incentive rather than blame, and dislike bluffing. 
However, praise for good work combined with blame for poor 
work may make for the gftatest efficiency. The wise manager 
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will avoid making promises unless they are absolutely necessary, 
and will always recognize the worker’s viewpoint. Men prefer 
uniform standards of personal dealings. 

Laird^ investigated the reasons why we don’t like people and 
gave the ten most important ones in the form of the following 
questions: 

1. Can you always be depended upon to do what you say you will? 

2. Do you go out of your way cheerfully to help others? 

3. Do you avoid exaggeration in all your statements? 

4. Do you avoid being sarcastic? 

5. Do you refrain from showing off how much you know? 

6. Do you feel inferior to most of your associates? 

7. Do you refrain from bossing people not employed by you ? 

8. Do you keep from reprimanding people who do things that displease you? 

9. Do you avoid making fun of others behind their backs? 

10. Do you keep from domineering others? 

R, B. Hersey^ after much research in the field of psychology 
of workers gives the following seven qualities as essential for 
the manager who endeavors to individualize the treatnient of 
his workers: 

1. First of all—a sense of humor. 

2. The intelligence to understand reality and the courage to face it. 

3. The ability to follow his reason instead of his emotions. 

4. A sense of fair play. 

5. The courage to stand up for his convictions and yet see the other fellow’s 
point of view. 

6. The capacity of adjusting himself to changing conditions. 

7. A realization of the fact that life is a long-run process and that the emo¬ 
tional disturbance caused by the crisis of the moment must be discounted. 

F. J. Roethlisberger^ gives the following five rules for leaders: 

1. He should listen patiently to what his subordinate has to say before mak¬ 
ing any comment himself. 

2. He should not be too ready to suggest or imply judgments of value re¬ 
garding his subordinate’s overt or verbal behavior. 

3. He should not argue with his employees. 

4. He should not pay exclusive attention to the words used by the employee. 

5. He should listen not only to what a person wants to say but also to what 
he does not want to say or cannot say without assistance. 

^D. A. Laird. Why We Don*t Like People, New York: The Mohawk Press, 

*931. 

2 R. B. Hersey. ‘Tsychology of Workers.” Personnel Journal, Vol. 14, Nos. 7 
and 8. January and February, 1936. P. 295. 

® F. J. Roethlisberger. “Leadership to Ensure Collaboration.” Personnel Journal 
Vol. 14, No. 9. March, 1936. Pp. 317-1?. 




174 


MEN 


Webb and Morgan^ analyzed the strategy which famous men 
used in handling people. After reading this the author endeav¬ 
ored to put down the principal strategies used, as follows; 

1. Be careful of details in dealing with people. 

2. Assist outstanding leaders. 

3. Emphasize the superior qualities of those who resent you. 

4. Make it easy for others to cancel their obligations to you. 

5. Make your affairs of personal interest to those with whom you deal. 
Learn other persons’ hobbies and be interested in them. Be posted about others 
before meeting thefff^and respect their customs. 

6. Approach others through their own experience and needs. 

7. Let the other fellow do the talking about himself (or rather make him 
do it, and show his thoughts first). 

8. Try to induce others to participate in your plans. Ask others for advice 
about them. Consider others important in your affairs. 

9. People’s wants are different. Make appeals in different ways. Anticipate 
their wants. 

10. Always work for “yes” answers. Word questions, etc., to require answer 
of “yes.” Don’t argue. Yield to small issues to save targe ones. If the main issue 
is in doubt delay it. Give as many persons as possible opportunity to air griev¬ 
ances. 

11. In disappointing someone shield his vanity and play on his ego. Make 
listeners feel clever, and that others esteem them. 

12. Make your cause more important than personal interests. 

13. Share the limelight with subordinates. Give them more credit than is 
due them. Help shoulder their mistakes. 

14. Learn why others do things (off guard). Strutting and boasting often 
means some inferiority. Discount first impression. 

15. A pleasing personality results usually from a deep and sincere interest 
in and liking for other people and their interests. 

16. Repeat verbally what others desire (write it if possible). 

17. Compliment others in the way that pleases them. Indirect compliments 
are usually excellent. 

18. Establish a reputation in a certain field or of a certain kind as well 
as for honesty. Be especially modest about things done, yet plan for promo¬ 
tion and self-advancement when time arises by gaining the attention of the 
right person. 

19. Break a rule if it is honest, safe, wise, and protects superiors. 

20. Show people things or plans that they can see with their own eyes and in 
such a way that they can see and understand them easily in the light of their 
own experience. 

21. Guard all secrets and confidences closely. Learn to conceal thoughts and 
feelings from others. Start the other fellow talking by asking questions when 
you do not wish to talk. 

22. Make people laugh by the right kind of humor. Make the joke on your¬ 
self or an imaginary person. 

^ Developed from Strategy in Handling People by E. T. Webb and J. J. B 
Morgan, Chicago, Boulton, Pierce &^Co., 1930. 
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23. Do not argue with an angry person; to keep silent and ignore him is 
better. Keep calm when others are “losing their heads.” 

24. If others impose beyond reasonable limits, fight. 

Besides the methods of maintaining personnel previously men¬ 
tioned, an employee likes to know that what he does and accom- 



Fic. 42.—^The Studebaker Corporation Employee Record Card. 


plishes is known and is made a matter of record. If a record is 
kept the employee, as a rule, will have a better attitude toward 
higher accomplishment and a greater dislike for misbehavior. 
This warrants the maintenance of a personnel record of each 
employee. This record should contain, as a minimum, the em¬ 
ployee’s name and address, date and place of birth, nationality, 
color, marital status, previous experience, education, health 
record, training, personal references and ratings, name of person 
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to notify in case of emergency, service record, remarks, and 
other personal information pertinent to the company. 

Samples of the personnel records of the Studebaker Corpora¬ 
tion and the Socony-Vacuum Corporation are shown as Figs. 
42 and 43. 



Fia 43.— The Socony-Vacuum Corporation Employee’s Record Card. (Record of 
employment in the Company, etc., on the reverse side.) 


Besides individual personnel records an industrial concern may 
need to have other employment and personnel records, such as 
health, safety, training, and service records and reports. 

TRAINING AND EDUCATION 

Most persons in industry wish to know how to do their work 
excellently and to have a thorough knowledge of and training in 
that work. Industry is coming to realize that training and educa¬ 
tion of its employees are essential to the highest efficiency.^ This 
training and education in industry usually involves training on 
the job, apprenticeship, foreman training, industrial and general 

^ For the effect of training upon «prodaction see L. P. Alford, Laws of Man¬ 
agement, New York, Ronald Press Co., 1928, pp. 169-73. 
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courses, training of high school and college graduates, and provi¬ 
sions for a company library or reading room. When a man is 
introduced to the job he should be trained by the management 
in that job. If he is experienced, that training will be less, but 
there is always something new about a new job, whether it is 
the same type of work as the man had previously performed 
or not. This training is usually done by the foreman or by an 
instructor whose sole job it is to train new employees. It may 
be that the new employee is entirely inexperienced, which may 
necessitate an apprenticeship, whereby a regular program of 
training is provided to make the novice into an experienced 
worker, as, for example, machinist and toolmaker apprentice¬ 
ships. Oftentimes these inexperienced men are put on as helpers 
to experienced workers and help them until the job is learned. 
After they have learned how to perform the job and pass cer¬ 
tain examinations or tests, they are rated as regular machinists, 
toolmakers, etc. Some workers are trained in vestibules or sep¬ 
arate rooms on separate machines from those in production. 
Then when they are found to know how to do their job they 
are put on production. 

What might be considered the next higher level of training is 
foremanship training., which involves courses, conferences, or 
discussions upon the work that the foreman performs. A general 
conception of subjects taught in the foremanship training courses 
may be gathered from the programs in the following two com¬ 
panies: The American Rolling Mill Company has the following 
subjects in its'foreman training program: (i) introduction, (2) 
history of the company, (3) incentives, (4) opportunity for ad¬ 
vancement, (5) living and working conditions, (6) quality and 
service, (7) ethics in business, and (8) application of Armco 
policy. The Douglas Aircraft Company divided its foreman 
training program into the following headings: (i) exploration 
and planning, (2) cooperation, (3) cooperation between de¬ 
partments, (4) quality, (5) waste, (6) interest in the job, (7) 
solving problems by conference. (Another outline for a fore¬ 
manship training program might be the subjects given in the 
Table of Contents of this book.) 

The following is an outline of the executive training program 
of General Motors Corporation 

^ Given to the author by George Coburn, Personnel Director, Delco-Remy Divi- 
Hon, General Motors Corporation, Anderson, Indiana. 
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Section A. Management and the 
Executive Job. 

1. The place of management in mod¬ 
ern industry. 

2. Principles of efficient organization. 

3. Analysis of the executive job. 
Section B. Planning. 

1. Planning in an industrial enter¬ 
prise. 

2. Planning in the department. 

3. The development of planning abil¬ 
ity. 

Section C. Control and 

Waste Elimination. 

1. The control of quality. 

2. The control of scrap. 

3. The control of waste. 

4. What is inspection? 

5. The inspection and salvage depart¬ 
ments. 

Section D. Equipment. 

1. The fundamentals of equipment 
control. 

2. Tool control. 

3. The tool and maintenance depart¬ 
ments. 

Section E. Building and Maintaining 
THE Organization. 

1. Building the department organiza¬ 
tion. 

2. The personnel department. 

3. The control of labor turnover, 

4. Proper supervision. 

Section F. Principles of Handling 
Men. 

1. Personnel relations in industry— 
historical evolution, 

2. Dealing with men—individual 
differences, 

3. Dealing with men—human mo¬ 
tives and desires. 

4. Dealing with men—influence of 
the group. 

5. Dealing with men—problems in 
human behavior. 

6. Dealing with men—intelligence 
and training. 

7. Handling men—getting along 
with people. 

8. Handling men—difficulties with 
subordinates. 

9. Handling men—^giving and re¬ 
ceiving orders. 

10. Incentives—employee morale and 
morale control. 


fi. Securing cooperation. 

12. Judging and rating men. 

Section G. Employee Relations. 

1. The background of employee rep¬ 
resentation. 

2. Types and objectives of employee 
representation. 

3. Results obtained with employee 
representation plans. 

4. Plans of employee representation 
in General Motors. 

5. The executive’s relationship in em¬ 
ployee representation plans. 

Section H. Incentives. 

1. Wages. 

2. The relation of the executive to 
wage questions. 

Section I. Policies. 

I. The executive and company poli¬ 
cies. 

Section J. Safety. 

1. The safety program. 

2, The ^problem of workmen’s com¬ 
pensation. 

Section K. Job Study. 

1. The methods of work department. 

2. Principles of job study. 

3. Time and motion study. 

Section L. Training. 

1. The problem of training in indus- 
try. 

2. Training and the department. 

3. Methods of applying training. 

Section M. Housekeeping. 

I. Industrial housekeeping. 

Section N. Fundamentals of Eco¬ 
nomics. 

1. Development of economic organi¬ 
zation. 

2. Modern economic organization. 

3. Elements of economics. 

Section O. Financial Organization 
AND Control of Business. 

1. Invested capital. 

2. Borrowed capital. 

3. Financial analysis. 

Section P. Budgets. 

1. Business conditions. 

2. Forecasting. 

3. Departmental budgets. 

Section Q. Departmental Cost Con¬ 
trol Methods. 

1. Departmental cost reports. 

2. Direct materials cost. 

3. Direct labor cost. 
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4. Departmental expenses. Section R. Personal Characteristics. 

5. General overhead. i. Personal analysis. 

Section S. General. 

I. The requirements of modern in¬ 
dustrial leadership. 

The Studebaker Corporation asked their foremen and execu¬ 
tives what they really needed in the way of training and what 
difficulties and problems they were faced with, and then based 
their foremanship training upon the replies. The Western Elec¬ 
tric Company interviewed a large number of their employees 
to determine their attitude and feeling towards their foremen. 
From the difficulties and problems which the employees indi¬ 
cated, the company devised an excellent training program. Any 
foremanship training program, or any education or training, 
should be adapted to the particular company. 

Many industries visit high schools and colleges and employ 
their graduates and train them in the work of their company. 
High-school graduates are sometimes trained for foremanship 
and specialized work, and college graduates for minor and other 
executive work. The training program for college graduates 
usually involves about six months to two years, during which time 
the graduates progress through a series of work stations or de¬ 
partments where they secure all the pertinent information rela¬ 
tive to the varied work and different departments of the 
company. This is often supplemented by reading and study as¬ 
signments. In some of the larger corporations they may be as¬ 
signed to different plants as well as different departments for a 
program of work. In some of the companies these men just ob¬ 
serve the duties of the different departments, especially for 
sales training; in others they actually do the work. Graduates 
may also be placed on testing the various types of equipment 
manufactured, as exemplified by the General Electric Company 
Test Course. In many of the companies who train college grad¬ 
uates, the outstanding employees who are not college graduates 
are also selected for the same or a similar training program. In 
addition to the training of college graduates some companies 
have executive training programs involving conferences on and 
the study of the executives’ work. In addition to company train¬ 
ing programs, generalized subjects, like mathematics, English, 
and generalized courses fundamental to the work of the com¬ 
pany, such as electricity in electric companies, are offered. 

In the Westinghouse Electric and Manufacturing Company a 
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full technical course can be obtained through cooperation with 
the universities in the city in which the company is located. Some 
companies cooperate with the grammar and high schools and 
work out educational programs and night classes for their em¬ 
ployees. Others ask graduates of high schools and colleges in 
their own company to give advanced courses to the employees. 

The Philadelphia Rapid Transit Company in order to set up 
a needed educational and training program asked the employees 
what they wanted and needed in the way of educational training. 
From the replies the company developed a training program 
which the employees waited and which, incidentally, related 
more closely to the particular company than the officers of the 
company had expected.«»The practice of making a survey of what 
is wanted and needed seems to be an excellent principle for 
adapting training and education to the company. Companies are 
cooperating more than formerly with local schools and colleges 
for their educational and training work. 

Training from the psychological viewpoint involves certain 
learning processes. For an employee to learn methods or proc¬ 
esses it is necessary that his attention be gained and kept. As 
attention depends on change in position, strikingness, size, defi¬ 
niteness of form, and repetition, it is important that the teacher 
take cognizance of these factors in order to keep the workers’ 
attention; for example, keep the idea “moving” by changing the 
aspects or viewpoint of the thing being learned. Interest is Ihi- 
portant and is usually obtained by giving information about the 
thing to be learned. The attention having been gained, certain 
procedures facilitate learning, namely, mental exercises, fre¬ 
quency and recency of learning, association, intensity of learning, 
and a good effect of learning. To apply these: the worker must 
really exercise his mind on the matter to be learned, do it fre¬ 
quently, not let It be forgotten too soon, associate it with knowl¬ 
edge and material which he has already learned, and do it 
intensely and with as pleasing a result as possible. A worker 
usually learns something better If It is presented to him in the 
way in which he is accustomed to thinking about it than if it 
is presented in a way foreign to him. One worker may learn 
directly to the point while another may take a roundabout men¬ 
tal path to learn the same thing. One may learn better by 
dealing with objects, another through pictures, and another by 
reading or words. The typical worker will usually learn rapidly 
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at first (assimilation); this initial rise in the curve of learning 
is generally followed by a plateau and then a rapid rise to ex¬ 
pertness. The test of an expert manager or teacher is to bring 
the pupil beyond the plateau of learning. This can often be 
accomplished by studying the individual worker and by the estab¬ 
lishment of incentives, giving praise and blame, and applying 
the various other personnel and psychological factors. 

Besides these there is a certain methodology in actually carry¬ 
ing on the training. A glimpse of what industry is actually doing 
may assist in the development of this field. 

The Western Electric Company^ studied the factors affecting 
the production of a group of workers from 1927 to 1932. These 
included physical, psychological, and social factors. The effect of 
the following physical factors were investigated:^ 

1. Changes in the length of the working day. 

2. Changes in the number of working days in the week. 

3. Working days with and without rest pauses. 

4. Frequency of changes in type of relay to be assembled. 

5. Changes in the quality of the parts supplied. 

6. The number of hours during which the operators were in bed on the 
previous night. 

7. The effect of vacations and holidays, both in anticipation and retrospect. 

8. The periodic illnesses of the workers. 

9. The daily, weekly, and annual cycles. 

10. Changes of temperature and of relative humidity. 

The conclusion reached concerning these physical factors was 
that their effect was slight or negative. The contention of the 
investigators was that the physiological reserve compensated for 
physical changes in their physical circumstance. 

The effect of character and social relationships of the workers 
and the mental attitude and human relationships was also in¬ 
vestigated. The results of the investigation of the human factors 
warranted the following conclusion 

Two major generalizations apply to the behavior of this group of workers 
from 1927 to 1932. 

In the first place, significant changes in work behavior can almost always 
be traced to changes in mental attitude rather than to changes in physical 
circumstance. 

^T. N. Whitehead. “The Scientific Study of the Industrial Worker.” Harvard 
Business Review. July, 1934. Pp. 458-471. Also Elton Mayo. The Human Prob- 
iems of Industrial Civilization. New York: Macmillan Co. 1933. 

*T. N. Whitehead. Op. cit. P. 462. 

*T. N. Whitehead. Op. cit. P. 469. 
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Secondly, these changes of mental attitude usually, though not always, relate 
themselves to the workers’ human relationships, either as between themselves, 
or as between the workers and the management. 

And this suggests a rather obvious, but very important, truth; namely, where 
operators are working well within their physiological possibilities, their work 
behavior will be conditioned by their work morale. That is, their behavior 
will depend on the force and the liveliness with which the work situation 
captures their imagination, and tones their thoughts. 

I have tried to show you that the element of human relationship is a very 
large part of the work situation to the worker himself. 

The results this investigation emphasize to the manager 
that the social and psychological factors are very important or 
more important than the physical factors affecting industrial pro¬ 
duction work. Howev^, the wise manager will use both the 
physical and psychological factors to improve production. 

MEDICAL AND HEALTH SERVICE 

Human efficiency is dependent upon good health. Wise man¬ 
agement will endeavor to maintain a healthy working force both 
in body and mind. Health and medical activities in industry at¬ 
tempt not only to prevent unhealthy workers from entering a 
company, but also to keep all workers healthy while they are 
working by the prevention of illness within the plant. Industrial 
health activities involve (i) physical examination prior to em¬ 
ployment, and periodically, (2) first aid and dispensation, (3) 
medical treatment of illness and prevention of contagious dis¬ 
ease, (5) hospital service, (6) sanitation, (7) special treatments, 
(8) health education, and (9) mental hygiene. 

In order to prevent contagious diseases from entering the 
plant and to guarantee healthy entering workers, a physical 
examination usually is and should be given before the applicant 
is hired. Otherwise someone might be employed who had a con¬ 
tagious disease or some physical defect which would prevent 
him from doing his work efficiently. As a result of physical ex¬ 
aminations, prospective employees are sometimes rated by classi¬ 
fications, such as “A” qualified for any work, “B” qualified for 
limited work, “C” qualified for work after the correction of cer¬ 
tain minor difficulties, and “D” disqualified for work. A candidate 
for employment who rated “D” would not be hired. Physical ex¬ 
aminations at the time of employment are given in about 
three-fourths of the companies in the United States. In order to 
discover health irregularities in employed workers before real 
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difficulties occur, some companies give physical examinations pe¬ 
riodically so as to keep the worker in a healthy condition. This 
is not only for his personal happiness, but also for more effective 
work. 

Often while a man is working he receives certain minor cuts 
and injuries, which if allowed to go without care until he reaches 
home may become infected and cause greater difficulty than if 
attention were given immediately. Many companies have pro¬ 
vided first aid and dispensaries to care for these minor injuries 
and illnesses. Some companies even provide hospitals, special 
clinics, plant nursing, home and visiting nursing, and they make 
regular Inspections of the plant for cleanliness and sanitation 
purposes. Small plants sometimes have local doctors visit them 
at stated hours to take care of health difficulties, or join with 
other small companies to provide medical activities. Industrial 
medical service is sometimes given as an example of socialized 
medical practice at reduced cost to the workers and their fami¬ 
lies. 

The United States Public Health Service considers the fol¬ 
lowing essential to a good industrial health and plant sanitation 
program: 

1. Adequate lighting, with the light distributed properly, free from glare, 
and yet sufficiently concentrated on the work in hand to prevent eye-strain. 

2. An exhaust system to remove deleterious fumes and dust. 

3. Abundant drinking water, cold, but not ice-cold, within easy reach of 
the worker. 

4. Attractive, quiet rest rooms, especially for women. 

5. Lunch rooms or canteens where a hot lunch of nourishing, well-cooked 
food, selected according to a scientific dietary, may be purchased at cost price 
and eaten amid attractive surroundings. 

6. Clean and modern, well-ventilated toilets. 

7. Washing facilities, with abundant soap, clean towels, and shower baths 
where the hot, sweaty, begrimed worker may become cool and clean before 
leaving the plant. 

8. Introduction of variety into work, 

9. Introduction of recess periods. 

10. Adjustment of speed. 

11. Omission of unnecessary motions, 

12. Provision for adjustable seats. 

13. Ample ventilation of workrooms. 

14. Adjustment of hours of work. 

15. Avoidance of overtime work. 

16. Omission of Sunday work, 

17. Sanitary conditions outside the plant. 
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Dr. L. D. Bristol, Health Director of the American Telephone 
and Telegraph Company, has devised the following appraisal 
form for industrial health service in smaller industries and busi¬ 
ness concerns: 


Sections and Subdivisions Assigned Values 

A. Death, sickness, and accident records. 15 

1. Records kept. 5 

2. Records used. 10 

B. Sickness and accident prevention measures. 30 

3. Investigation of cases. 7 

4. Sanitary inspections. . . 7 

5. Sanitary supervision. 6 

6. Specific immunizatiqfts. 3 

7. Safety devices. 5 

8. Examinations after sickness. 2 

C. Personal health promotion. 40 

9. Physical examinations. lO 

10. Periodic examinations.*. 5 

11. Correction of defects. 2 

12. Health supervision. 3 

13. Supervision of occupational injuries. 5 

14. Medical attention. 5 

15. Health education. lo 

D. Public relations.r. 15 

16. Compliance with board of health regulations. 5 

17. Compliance with federal and state laws. lO 

Maximum total score. 100 


The purpose of all these health activities is naturally to make 
employees more healthy and efficient, not only for their personal 
enjoyment but also for the work of the company. Specifically, 
it may be to reduce absences because of sickness. When the usual 
absence from work because of illness is generally about seven 
days we can appreciate its importance in a company of i,ooo 
employees. If by health activities that absence because of illness 
can be reduced to four or five, it represents a saving to the com¬ 
pany of two or three days per employee per year. 

As specific examples, the Chesapeake and Potomac Telephone 
Company had a loss of 1,020 days per month per 1,000 em¬ 
ployees before medical supervision was provided. After a medi¬ 
cal system had been effective for some years the sickness rate 
dropped to 331 days per 1,000, or a saving of 700 days per 
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month per 1,000 employees.^ The Standard Oil Company of 
New Jersey spent $227,628 for their medical services which 
resulted in $320,736 worth of treatment for injuries—a profit 
of 41 per cent on this activity per employee.^ The fact that 
health work pays the company is an excellent reason for it, of 
course, in addition to the humanitarian reasons. 

For an average industrial plant of 1,000, Dr. A. W. Schoenle- 
ber. Medical Director of the Standard Oil Company of New 
Jersey, recommends the following medical activities: 

j. Physical examination of applicants for employment. Physical standards 
for rejection and for the various job assignments should be adopted. The 
percentage of rejections will vary with the needs of the industry and the gen¬ 
eral health of the locality. In our experience, rejections average about 10% and 
about 40% have defects which require correction before applicants can be ac¬ 
cepted for general work or who may require assignment to special jobs. 

2. Treatment of injuries. Minor injuries should be treated at the plant. 
More serious injuries should be placed in local hospitals under the best sur¬ 
geons available, if the company has any choice in the matter. The company 
doctors should keep in touch with such cases. This activity should be carried 
out by a physician or supervised by him. 

j. Treatment of minor illness and medical advice. This activity is a most 
valuable measure in preventive medicine. Encouraging employees to call on the 
plant physician whenever they feel below par facilitates the early diagnosis 
of infectious diseases, uncovers many early symptoms of general disease, 
faulty hygiene or detrimental working conditions. The actual treatment of 
minor illness is incidental but it is of value in keeping many on the job who 
would otherwise lose time. 

4. Periodic health examinations and surveys. A routine physical examination 
and a recording of physical findings as practiced by some industries is a 
waste of time. Physical findings alone will uncover only a small percentage of 
the conditions which may have a deleterious effect on employees’ health and 
efficiency. The employee’s medical history, symptoms, habits, personal hygiene, 
mental and physical adjustments must be investigated. Having made a detailed 
study of the employee, the next step is the application of such corrective meas¬ 
ures as may be indicated. The ability of a doctor to make the best practical 
use of his findings for the purpose of improving health is the real measure of 
his efficiency as an industrial physician. 

5. Special examinations of those exposed to industrial disease hazards. The 
medical, safety and technical departments should cooperate in outlining safe 
working conditions for those exposed to industrial disease hazards. The medical 
department should make frequent examinations for the purpose of detecting 
early signs or symptoms of conditions which might result from exposure to 
dangerous chemicals, gases, or dusts. Prompt action as indicated by the find¬ 
ings will prevent the development of serious occupational diseases. 

^A. W. Schoenleber. “How Industrial Medicine Aids in Management.” P^r- 
sonnel Journal. Vol. 14, Nos. 7 and 8. January and February, 1936. P. 297. 

* A. W. Schoenleber, op. cit. 
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6. Sanitation and health education. The medical department should be re¬ 
sponsible for advising the management on all matters pertaining to plant, 
office, or camp sanitation. The importance of this activity will vary with the 
industry. If operating in isolated localities in the tropics or Southern United 
States where certain diseases are endemic it may be the major medical ac¬ 
tivity. Health education by means of articles in plant publications, by pamphlets, 
posters, etc., is also a very valuable procedure. 

7 . Keeping medical records. This is an important function which will protect 
the company from unjust claims, be of value to the employee as an accurate 
medical history, and provide data for statistical studies which will indicate 
conditions requirff!^ special attention. 

8. Cooperation, There are many activities which require the cooperation of 
the personnel, safety and medical departments. Problems relating to fatigue, 
mental up-set, etc., are of primary interest to the personnel department. How¬ 
ever, if a medical department functions efficiently, especially in its health 
activities, it can do much to minimize such conditions. 

Summary, We can summarize our comments as follows: Industrial medicine 
is still in its infancy; it has made rapid strides during its short life and the 
future holds possibilities for great advances. In order to derive the best results 
from medicine both industry and the medical profession must make some 
adjustments. The problems for industry and those interested in industrial re¬ 
lations are: first, an extension of plant medical service to include companies 
which now fail to make such provisions for their employees; second, raising the 
standard of medical service in those industries which do not meet the minimum 
requirements; third, raising the status of a medical department within a com¬ 
pany organization. The problems for the medical profession are: first, to 
provide adequate facilities for the training of physicians who wish to enter 
industrial medicine; second, intensive research and investigation in those 
branches of medicine which may be of value to industry.^ 

SAFETY AND ACCIDENT PREVENTION 

It has been estimated^ that 98 per cent of industrial accidents 
can be prevented by correcting the following physical and super¬ 
visory accident causes: 

Supervisory Physical 

Faulty instruction Physical hazards 

Inability of employee Poor housekeeping 

Poor discipline Defective equipment 

Lack of concentration Unsafe building conditions 

Unsafe practice Improper working conditions 

Mentally unfit Improper planning 

Physically unfit Improper dress or apparel 

Industry has given us many comforts, luxuries, and conven- 

^A, W. Shoenleber. “How Industrial Medicine Aids in Management.” Per¬ 
sonnel Journal, Vol. 14. Nos. 7 and 8. January and February, 1936. Pp. 301-2. 

•H. W. Heinrich. The Origin of Accidents, Hartford, Conn.: Travelers In¬ 
surance Co. 1928. P. 6. 
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iences—railroads, automobiles, airplanes. Yet these creations are 
not entirely beneficial because they contribute to the accidental 
deaths of between 70,000 and 90,000 people and over 3,000,000 
injuries each year. Besides this human waste, Heinrich^ has esti¬ 
mated that the average cost to industry, worker and manager, 
is about $246 per injury at a total cost to this country of several 
billion dollars. This human and financial loss is outrageous when 
we consider that most of it could be prevented if there was a 
sufficiently strong desire on the part of the people to do so. In 
industry alone between 20,000 and 30,000 workers are acci¬ 
dentally killed each year. 

The principal factors which are used to prevent accidents are 
as follows; (i) mechanical safeguards; (2) safety education 
and publicity; (3) safety inspections, safety records, and statisti¬ 
cal work; (4) engineering revision and safety engineering; (5) 
safety competitions, rallies, and parades; (6) fire and police ac¬ 
tivities. One of these methods alone may do but little good, but 
all of them can decrease accidents materially. For example, the 
Eastman Kodak Company decreased accidents 90 per cent; the 
Illinois Steel Company, 70 per cent; the Bucyrus Company, 65 
per cent, and so on, showing that accidents can be decreased by 
these means. 

It has been estimated that mechanical safeguards, mechanical 
guards placed upon the machine so that the worker cannot in¬ 
jure himself, can prevent only about 10 per cent of the acci¬ 
dents that occur in industry. The psychological and physical 
factors in accident prevention are extremely important. Never¬ 
theless, every machine should be mechanically safe to the extent 
of positive safety if possible. Positive safety means that a ma¬ 
chine is positively safe so that the worker cannot operate it 
unless he is free from injury. For example, in operating a punch 
press the worker’s hands must be up and away from the danger¬ 
ous parts grasping the starting levers in order to operate the 
machine. Positive safety can usually be accomplished, then, by 
so placing the starting levers that the worker’s hands or other 
parts of his body are safe before he can start the machine. This 
may decrease production on the machine, but one of the jobs 
of the manager or his engineer is to make machines positively 
safe without decreasing production. 

W. Heinrich. “Industrial Accidents and Safety.” Monthly Labor Review, 
November, 1930. 
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Probably the greatest number of accidents can be prevented 
by safety education, publicity, and the other safety activities. 
It has been estimated that 90 per cent of the preventable acci¬ 
dents can be prevented by these means. They involve appointing 
of safety committees’, holding safety conferences and discussions, 
exhibiting of safety posters, having regular periodical safety 
inspection, preparing safety statistics about accidents and pub¬ 
licizing them, holding safety competitions between departments 
and plants, safeguarding the plant from the standpoint of fire, 
protecting the^ant by police activities, and engineering revision 
and safety engineering. ' 

In practically all states it is necessary to prevent accidents be¬ 
cause the employer is*legally liable for accidents in his plant. 
Under the Workmen’s Compensation Acts the employee is com¬ 
pensated for accidents arising during his employment. This 
usually involves the reimbursement of one-half to two-thirds 
of the weekly salary with a stated maximum and minimum 
amount payable. In case of death, a fixed sum is paid to de¬ 
pendents by the employer. For the loss of a finger, arm, or other 
member of the body there is usually a fixed sum paid. For total 
disability there may be a lump sum, or payment of a percentage 
of the worker’s wages periodically. Many companies cover their 
accidents and liabilities through compensation insurance with 
established insurance companies. The premiums are calculated 
actuarially and based partly upon the number of accidents which 
occur. The lower the number of accidents, the lower will be the 
premiums. Therefore, in addition to the predominant human 
motive of saving life and preventing suffering there is an actual 
financial advantage to be gained by preventing accidents. 

PERSONNEL SERVICE WORK 

Personnel service work originally took the form of welfare 
work, but the old welfare work became so paternalistic and 
charitable that even the employees objected to it in one company 
to the extent that they called it “hellfare” work. In recent years 
it has developed into a more strictly business proposition and has 
taken over many of the extra financial benefits to employees 
which are often organized, managed, and supported by the em¬ 
ployees and management cooperatively. 

Personnel service work usually includes the following activi¬ 
ties: 
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Mutual benefit association. 
Unemployment insurance. 
Pensions. 

Group life insurance. 


Credit union. 

Stock ownership. 
Suggestion system. 

Other welfare activities. 


In the mutual benefit associations, employee members pay small 
fees each week or month which are usually added to by the 
employer and the resulting funds are used to pay accident, sick, 
and death benefits to the members. These associations are usually 
managed by a committee of employees with some assistance from 
the management. 

During the depression beginning in 1929, unemployment insur¬ 
ance plans and pensions have received considerable attention. The 
Social Security Act passed by Congress in 1935 has emphasized 
this phase of personnel service work. Everyone is interested in 
what will happen if he should lose his job, or if he becomes too 
old to work. 

In December, 1932, the United States Bureau of Labor Sta¬ 
tistics^ reported 14 company unemployment insurance plans in 
operation, two of which had been established in 1932. Four com¬ 
panies had discontinued the operation of their plans in 1932, 
three of which had been definitely discontinued. The fund of an¬ 
other company was practically exhausted. Two joint agreements 
and three trade union plans had been set up in 1932 and three 
joint agreements and four union plans had been discontinued. 

Companies operating unemployment benefit plans in 1932 
were as follows: 


Dennison Manufacturing Co., Farmingham, Mass. (1916). 

The Columbia Conserve Co., Indianapolis, Ind. (1917). 

Dutchess Bleachery (Inc.) Wappingers Falls, N. Y. (1919). 

Crocker-McElwain Co. and Chemical Paper Manufacturing, Holyoke, 
Mass. 

John A. Manning Paper Co., Troy, N. Y. 

Behr-Manning Corporation. 

S. C. Johnson and Son, Racine, Wis. 

Procter and Gamble Co., Cincinnati, Ohio. 

Consolidated Water Power and Paper Co., Wisconsin Rapids, Wis. 

^U. S. Bureau of Labor Statistics, “Operation of Unemployment-Benefit Plans 
in the United States.” Monthly Labor Review. Washington, D. C. Vol. 35. No. 6. 
December, 1932. P. 1225. Also Monthly Labor Review for June, July, August, and 
September, 1934, for the operation of unemployment insurance systems in the 
United States and foreign countries; and U. S. Bureau of Labor Statistics Bulletin 
544: Unemployment Benefits in the United States and Unemployment Insurance 
in Foreign Countries Washington, 1931. 
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The Samarkand Co., San Francisco, Calif. 

The General Electric Co. 

J. I. Case Co., Racine, Wis. 

Minnesota Mining and Manufacturing Co., St. Paul, Minn. 

Besides the individual company plans there were developed 
several joint company plans^ such as those at Rochester, New 
York, and Fond du Lac, Wisconsin. On June 3, 1932, the Na¬ 
tional Electric Manufacturers* Association, composed of 300 
companies, announced the adoption of an unemployment insur¬ 
ance plan.^ IndflStrial concerns in Wisconsin are covered by the 
State Unemployment Insurance Law,^ given in Appendix D. 
New York, Utah, and Washington also have state unemploy¬ 
ment insurance laws.^ Ifi general, the managements of but rela¬ 
tively few companies had adopted such systems before the Social 
Security Act and the state unemployment insurance laws went 
into effect. 

In 1931, the United States Senate appointed a committee to 
investigate the subject of unemployment insurance systems in the 
United States and foreign countries. The committee, composed 
of the Hon. Felix Hebert, Hon. Otis F. Glenn, and Hon. Robert 
F. Wagner, held numerous hearings and reported*^ to the Senate 
that any system of federal unemployment insurance was inad¬ 
visable at that time. A minority report by Senator Wagner fa¬ 
vored, among other things, the encouragement by the federal 
government of state action by the establishment of a nation-wide 
employment service (which was carried out in 1933) by allow¬ 
ing employers to deduct from income tax a portion of their pay¬ 
ments into unemployment reserves or unemployment insurance. 

This resulted in the Social Security Act, passed by Congress 
in 1935.® The principal features of this act were old-age assist¬ 
ance, old-age annuities, unemployment compensation, assistance 

^ U, S. Bureau of Labor Statistics. Op, cit. Pp. 1239-40. 

®For the text of this plan see the Monthly Labor Review, Washington, D. C., 
Vol. 35, No. I, July, 1932, p. 22. 

*For a summary of text of these laws see the Monthly Labor Revievj, Wash¬ 
ington, D. C., Vol. 40, No. 5, May, 1935, p. 1195, etc., given in Appendix D. Also 
Vol. 36, No. I, January, 1933, for Wisconsin law. The New York Unemployment 
Insurance Law was held constitutional by the United States Supreme Court on 
November 23, 1936. 

*For a summary of this report see the Monthly Labor Review, Washington, 
D. C., Vol. 35, No. 2, August, 1932, p. 268. 

® Seventy-fourth Congress, First Session. H. R. 7260. Union Calendar Number 186. 
This is also described in the Monthly Labor Review, Vol. 41, No. 3, September, 
I 935 » PP- 570 et seq. 
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to needy dependent children, grants to states for maternal and 
child health services, the vocational rehabilitation of the physi¬ 
cally disabled, public health services, and assistance to needy 
individuals who are permanently blind. The Social Security Act 
was declared constitutional in May, 1937 by the Supreme Court 
of the United States. 

Industrial management is principally concerned with the old- 
age annuities and the unemployment compensation. A descrip¬ 
tion of these two features is contained in Appendix C, a letter 
from the president of the Duncan Electric Company (Lafayette, 
Indiana) describing them to his employees. This letter gives the 
conditions of the Social Security Act and the Indiana State Un¬ 
employment Compensation Act^ in which the management and 
employees of a company are principally concerned. 

Closely related to unemployment insurance is dismissal com¬ 
pensation. The Industrial Relations Section of Princeton Uni¬ 
versity made a study^ of dismissal compensation plans in 80 
companies of 27 cities by personal visits from a representative 
of the Section. More than half of the companies instituted their 
plans in 1931 and 1932, and almost all of them since 1929. The 
Section reported that the plans were subject to less curtailment 
than other industrial relations activities. 

In 60 companies, 35 paid lump-sum dismissal compensation, 
13 paid periodic instalments, and 12 paid by means of combina¬ 
tions of these two. 

In 40 companies, 29 charged the dismissal wage to wages, 
production, other costs of the departments or units, 9 to special 
dismissal accounts or funds, i to the hiring office, and i to gen¬ 
eral expense. 

The field of dismissal compensation is an activity which is dis¬ 
tinctive of the depression beginning in 1929, and shows a change 
in attitude of employers, namely, to keep employees as long as 
possible, and when it is necessary to let them go to provide in 
some way for them to bear the burden of unemployment. 

It is the belief of some employers that an employee provided 

^The detailed conditions of the Social Security Act may vary with the condi¬ 
tions of each state’s unemployment insurance act. However, all state unemploy¬ 
ment insurance laws must meet the requirements of the Social Security Act and 
may be considered uniform to that extent. 

* Princeton University, Industrial Relations Section. Dismissal Compensation 
Plans in 8 o Companies. Princeton. 1932, As reported in the Monthly Labor Re¬ 
view, Vol. 37, No. 3, March, 1933, pp. 496-7. 
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with security for his old age (after he has given his best years 
to the company) is a more efficient worker while he is on the 
job. This belief coupled with the desire to provide humanely for 
aged employees in a business-like manner has led to the estab¬ 
lishment of pension plans in industry. 

The Industrial Relations Counselors^ made a study of indus¬ 
trial pension plans during the period from July i, 1929, to April 
3, 1932. Sixty-nine industrial pension plans (4 non-contributory, 
62 contributoryi^nd 3 composites), were established during that 
period. The trend was found to be from non-contributory toward 
contributory plans, 12 companies with non-contributory plans 
having changed over toj:ontributory ones. 

Forty-five pension systems (28 non-contributory, 17 contribu¬ 
tory), were discontinued or suspended during the period. Both 
establishment and discontinuance of pension plans were large 
during the period, but less were discontinued than established, 
so there was a net gain in the number of plans. 

The 434 companies reporting on their pension systems were 
estimated as having built up $625,000,000 reserves. All the 69 
companies with new plans guaranteed the pension as soon as it 
was granted, and in 68 the guarantees are made by insurance 
companies. 

Employees, it was reported, will support pension plans more 
wholeheartedly if deposits are returned with interest in case of 
withdrawal, if the pensions are guaranteed, and if a stipulation 
is made that funds paid in shall not in any event revert back 
to the employer. Employees also favor a benefit for total or 
permanent disability, a gradation of contributions according to 
age at entry, and a provision for optional annuity forms at re¬ 
tirement. Though these considerations are important, the Social 
Security Act now serves as a basis for industrial pensions.^ 

In the last two decades and even during the depression be¬ 
ginning in 1929 another kind of insurance—group insurance— 
has grown rapidly. In this plan the employees of the company, 
as a group, take out life insurance. The company deducts the 
premiums from their pay, and sometimes the company itself pays 

^M. W. Latimer. Industrial Pension Systems in the United States and Canada, 
New York: Industrial Relations Counselors, Inc. 1932. As reported in the Monthly 
Labor Review, Washington, D. C., Vol. 36, No. 5, May, 1933. 

•For the pension conditions of this act sec the letter to tiie employees of the 
Duncan Electric Company in Appendix C. 
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the whole or part of the premium. By the group method, the 
insurance premium is much lower than the regular individual 
rate. All the employees are covered without physical examination 
at the time the insurance is taken out, but 75 per cent of the 
employees must participate. The old employees, as well as the 
young, are covered. This gives those employees who would 
normally not be able to obtain insurance commercially an op¬ 
portunity to be protected. 

Group insurance was investigated by Mr. W. J. Graham,^ 
Vice-President of the Equitable Assurance Society of the United 
States, in 1932. Group insurance as first planned and sold was 
exclusively life insurance. In 1926, only i per cent of the 
premiums paid was for coverages other than life. In 1932, the 
eight leading group-writing companies in the United States re¬ 
ported that group insurance premiums were slightly over $150,- 
000,000 in 1931, of which one-third was for group accident and 
health, group accidental death and dismemberment insurance, 
and group annuities. 

Although, theoretically, group insurance is directly influenced by conditions 
relating to employment, it is a matter of fact that in 1931 when the numbers 
employed and the wages were greatly reduced from the peak period reached 
during the preceding few years, every form of group insurance had maintained 
and increased its premium income. . . . Because of the fact that under the 
system of staggered employment (spreading work), a large number are re¬ 
tained on the payroll, even at reduced wages, it is possible to continue the 
insurance at the full face amount.^ 

The amount of group life insurance in force in 1926 was $5,- 
425,987,646, and in 1931 approximately $10,000,000,000, an 
increase of about 84 per cent in amount, and 171 per cent in tbe 
number of employers taking this form of protection. The num¬ 
ber of employees covered in 1931 was more than 6,500,000, an 
increase of about 2,000,000 since 1926. The insurance per em¬ 
ployee averaged $1,200 in 1926 and $1,540 in 1931. 

About 20 group annuity contracts were in force in 1926, 
whereas in 1931 there were more than 200. In the past, premiums 
were practically all paid for by the employer alone, but almost 
all the newer plans are on a contributory basis. 

If an employee becomes sick or has some other difficulty which 

'W. J. Graham. “Group Insurance.” Annals of the American Academy of 
Political and Social Science. May, 1932. (As reported in the Monthly Labor Re¬ 
view, Vol. 35, No. I, July, 1932, p. 53.) 
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makes it necessary for him to have a loan and he has no insur¬ 
ance against sickness nor money saved, he may have to go to 
the money lenders and pay a high rate of interest if the com¬ 
pany does not have a loan plan for employees. 

Many companies have credit unions which have enjoyed a 
healthy existence even during the depression of 1930, etc. A 
credit union is a cooperative association organized under a state 
or the federal credit union law within a specific group of people 
for the purpose^f supplying the members of that group with a 
plan of systematic saving and of taking care of their own credit 
or borrowing problems af a legitimate rate.^ The members of 
the group operate and control the credit union themselves. 

The United States bureau of Labor Statistics^ Investigated 
the status of credit unions in 1932. The report covered 1,472 
credit unions or 91 per cent of such societies in operation in 42 
states. The number of societies increased from 974 in 1929 to 
1,612 In 1932, an increase of 65 per cent. Table IX gives the 
details concerning membership, capital, guaranty funds, and 
loans. 

TABLE IX 


Comparative Development of Credit Unions, 1929 and 1932* 


Item 

1929 

1932 

Total number of societies. 

974 

1,612 

Number reported for. 

834 

1,472 

Membership: 

Total. 

264,908 

320 

301,119 

216 

Average per society. 

Share capital: 



Amount. 

^24,065,407 

92 

$21,708,328 

70 

Average per member. 

Guaranty fund. 

$ 2,079,450 

$ 2,110,815 

Loans during year: 

Total. 

0 

i-i 

00 00 

^16,375.952 

16,475 

Average per society... 

Average per loan. 

350 

156 

Loans outstanding at end of year. 

$30,811,582 

$24,826,291 

♦ U. S. Bureau of Labor Statistics. Monthly Labor Review. Washington, D. C. Vol. 37. No. 4. October, 1933. 

P. 774. 




^For a discussion of credit unions and their recent developments, see R. C. 
Bergengren, CUN A Emerges, Madison, Wisconsin: Credit Union National Asso¬ 
ciation, 1935. 

* U. S. Bureau of Labor Statistics. ‘‘Credit Unions in 1932.” Monthly Labor Re^ 
view, Washington, D. C. Vol. 37. N<k 4, October, 1933. Pp. 771-5. 
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The number of borrowers reported by 1,345 societies was 
161,941, and 990 societies declared $547,001 dividends ranging 
from 0.02 to 14 per cent. Massachusetts made the largest num¬ 
ber of loans, and more than 50,000 persons were aided. Loss 
or possible loss, reported by 23 societies and amounting to 
$2,907, was considered very small. 

General examples of credit union laws are the United States 
Credit Union law, and that of the District of Columbia.^ 

In apposition to group insurance, credit unions, and the other 
personnel activities which increased during the depression are 
those which had difficulty. Employee stock ownership plans, 
whereby the employees are permitted to purchase the stock of 
the company, probably had the greatest difficulty. 

The Industrial Relations Section^ of Princeton University in¬ 
vestigated the effect of the depression upon employee stock own¬ 
ership in 50 selected companies. The general conclusion drawn 
was that few employee stock purchase plans have been success¬ 
ful. Of the 50 plans studied, 31 had been given up or suspended 
at the time the study was made. This was due, in a large extent, 
to the falling prices of the securities sold to the employees and 
the reduction In employee incomes. 

The median July stock market quotation of 35 stocks sold to 
employees by 31 companies showed an average of 98^4 In 1926, 
115 in 1929, 72 in 1931, and 14% in 1932 (84 per cent below 
the 1926 median). The narrow margin of savings possessed by 
the majority of employees was considered the principal reason 
for the lack of desire to secure any effective control of their 
respective companies. “Employers were sincere in believing that 
stock ownership plans offered a desirable means for employees 
to save.”^ 

Thirty of the 50 plans provided for a cancellation of the sub¬ 
scription upon the request of the employee. Other measures 
taken to protect the employees were the suspension of payments 
for stock in layoff or part-time work, loans to employees on 

^For an analysis of the Credit Union Act of District of Columbia, see the 
Monthly Labor Reviefuj^ Bureau of Labor Statistics, Washington, D. C., Vol. 35, 
No. 2, August, 1932, p. 311. 

* Princeton University, Industrial Relations Section. Employee Stock Ownership 
and the Depression, By Eleanor Davis. Princeton: 1933. As reported in the Monthly 
Labor Review^ Vol. 37, No. 2, August, 1933, p. 279. 

* Princeton University. Op, cit. P. 280. 
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Stock as collateral, and a guarantee of the return of the purchase 
price. 

An important trend was found to be toward plans limited to 
selective groups of executive employees. Fifteen of the plans 
were limited to higher-paid or executive groups, and eight of 
these were established fairly recently. 

The study concluded that “much stricter limitations will be 
placed on the sale of company stock to the rank and file of em¬ 
ployees.”^ 

It has usually been found that employee management of per¬ 
sonnel service activities provides for a better cooperation and 
participation in those jptivities by the employees, the greater 
number of employees participating the better. 

Many companies have established suggestion systems; the 
company provides suggestion boxes throughout the plant and 
maintains posters asking for suggestions on the improvement on 
any phase of the work of the company. Financial reward is given 
for suggestions in which savings are made. Ten per cent of the 
savings made by the suggestions is often paid. Other companies 
pay a definite sum decided upon by the suggestions committee. 
A committee of employees and the management usually manage 
the suggestion system. The operation of such a system depends 
greatly upon constant and prompt attention to the suggestions 
and the regular publicizing of the request for suggestions and 
cooperation. A good suggestion system will not run itself but 
must be given constant attention.^ 

Besides the service activities described above, many companies 
improve the morale and spirit of the employees through pro¬ 
viding such activities as restaurants and cafeterias, company 
stores, cooperative purchasing plans, legal aid, savings plans, 
vacations with pay, company housing projects, profit-sharing 
provisions, and recreational activities.® 


^Princeton University. Op. cit. P. 283. 

* For description of suggestion systems see Z. C. Dickinson^ Suggestions from 
Employees, Ann Arbor, Michigan: University of Michigan. Reprint from Michigan 
Business Studies, Vol. i, No. 3, August, 1927. Also “Suggestion Systems',’* Mechanic 
cal Engineering, Vol. 56, No. ii, November, 1934, p. 671. 

*For description of these, see J. E. Walters, Applied Personnel Administration, 
New York: John Wiley k Sons, 1931. (Also other references at the end of this 
chapter.) 
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SPECIAL ASSIGNMENTS 

1. Report on the personnel program of an industrial or business concern. 

2. Report in detail on some personnel activities in an industrial concern, 
such as employment, employee representation, ratings, training program, safety, 
service work, a suggestion system, etc. 

3. Report on personnel work in small companies. (Special reference: Na¬ 
tional Industrial Conference Board, Industrial Relations Programs in Small 
Plants, New York City, 1929.) 

4. Apply the principles and methods of selection and employment to getting 
a good or better job for yourself. 

5. Report on special methods which you or someone you know has found 
effective in handling people. 

6. Report on the activities and organization of the National Safety Council. 

7. Report on a selected Safe Practices Bulletin or bulletins of the National 
Safety Council. 

8. Report on the Workmen’s Compensation Act of your state. 

9. Report in detail on the Unemployment Insurance Law of Wisconsin or 
New York. 

10. Report, in detail, on the Social Security Act of 1935. 

11. Report on “Work and Fatigue,” by H. W. Haggard, Mechanical En- 
gineering, Vol. 58, No. 5, May, 1936, pp. 298-301. 

12. Report on Getting Business Fundamentals and Facts to Workers, New 
York: American Management Association, Personnel Series 18, 1935, 32 pp. 
(Also “Taking the Mystery out of Business,” Conference Board Service Let¬ 
ter, April, 1935, p. 25. 

13. Report on Research Studies in Employee Effectiveness and Industrial 
Relationsi Chicago, Western Electric Co., 1929, 23 pp. 
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Chapter VI 


MATERIALS, MACHINERY, AND MAINTENANCE 

The management of materials and machinery has probably re¬ 
ceived more attention in the past than the management of men. 
At present the direction of human relationships seems to be in¬ 
creasing, though there still is and always will be the problem 
of the selection, control, and disposition of materials and ma¬ 
chinery in modern industrial management. For example, in 1935 
the General Motors Corporation spent $15,000,000 on the im¬ 
provement of their plants, especially machinery, materials, main¬ 
tenance, and their management. 

Losses which result from the poor management of materials 
can be discerned and determined more quickly than human waste. 
For most companies the cost of materials is greater than that 
of labor, and the management of those materials often assumes 
the greater portion of the executive’s time. 

Before any materials or machinery can be bought, used, and 
maintained there must be a plant in which to manufacture them. 
With a new product the first job of management is the location 
of the plant. After the plant is located it is necessary to lay it 
out in detail and construct it. When it is constructed the ma¬ 
terials and machinery must be purchased. When purchased they 
must be handled—brought to the plant and moved to the place 
of manufacture or stored. Machinery and tools must be selected, 
installed, and made available for operations upon the material. 
The work places must be lighted, heated, and ventilated, and the 
machines furnished with sufficient power to operate. While the 
operation is being carried on, the management is concerned with 
the amount of waste as well as with the maintenance of the 
machinery and other material aspects of the company. In this 
continuum of procedure, the principal phases of the management 
of materials, maintenance, and machinery are as follows: 

Plant location. Purchasing. 

Plant layout and construction. Handling materials. 
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Stores. Power, heating, and air con- 

Machinery and equipment. ditioning. 

Lighting. Maintenance. 

Waste. 

PLANT LOCATION AND LAYOUT 

The success or failure of a manufacturing establishment may 
be dependent upon the location of the plant. If the location is 
wrong the mang^gement will be greatly handicapped in meeting 
the competition of a company whose plant is located correctly, 
and vice versa. Management is aided when the plant is located 
where the product can b£ produced and distributed at the lowest 
possible cost. Some of the important factors governing plant 
location, classified under the various factors of management, 
are as follows; 

With reference to money: 

The capital available for investment. 

Financial' aid from the community. 

The value of land. 

Construction costs. 

Taxes. 

With reference to men: 

The supply and value of labor. 

Accessibility of the plant to the workers. 

Favorable climatic conditions. 

Sanitary, fire, and police protection facilities. 

Housing facilities. 

With reference to materials: 

The nearness to and availability of materials. 

Electric power, light, gas, and water supply. 

Buildings available. 

Facilities for the disposal of waste. 

Climatic conditions for the manufacture of the material. 

The character of the site. 

With reference to marketing: 

Nearness to and accessibility of the markets. 

Transportation facilities. 

Dependence upon other industries. 

Relative values of local markets. 

With reference to general management methods: 

The momentum of an early start. 

The initial building requirements. 

Possibilities for expansion. 

Community restrictions and ai<k 



PLANT LOCATION AND LAYOUT 


201 


The favorableness of industrial laws of the state—towards labor, sales 
tax, corporation tax, etc. 

General taxes. 

Not all these factors will enter into the consideration of the 
location of each plant, but it is good practice to make a detailed 
survey of all of them in considering each location. The value of 
each factor for the location of one plant may be entirely different 
from the value of the factor in locating another plant. In one 
location the supply of labor may be the most important, in an-* 
other it may be the nearness to raw materials, whereas, in an¬ 
other, climatic conditions may be the governing factor. The 
following values were given to these factors in selecting the 
location of a Monel metal plant 


Labor . 250 

Fuel. 330 

Power . 100 

Living conditions . lOO 

Transportation . 50 

Water supply . 10 

Climate . 50 

Supplies . 60 

Taxes and laws. 20 

Site (cost and quality). 10 

Construction cost . 20 


Total.1,000 


Similarly, each plant must be evaluated by the management in 
order to determine the best possible location. 

After the management has decided upon the section of the 
country, it then has the problem of determining whether the 
plant should be located in the city, in the country, or in a subur¬ 
ban district. Most plants are located in the cities or towns, be¬ 
cause there is usually found the greatest congregation of men, 
money, materials, and machinery, and because of the better 
facilities for transportation existing in cities which are natural 
centers for railways, highways, and waterways. Likewise, they 
sometimes offer marketing advantages as well as operation facili^ 
ties such as heat, light, power, and police and fire protection. 
Some of the disadvantages of an urban location are higher prices 

^W. L. Witherspoon. Selection of Monel Metal Plant. Paper to A.S.M.E. De¬ 
cember, 1922. 
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of property, higher living costs, higher taxes, and the various 
restrictions of city ordinances. The country offers cheaper land 
and often lower labor costs. For a large plant, however, the 
shortage of labor may be one of management’s greatest diffi¬ 
culties in the country. The suburban locations sometimes offer 
a compromise, providing some of the advantages of both types 
of location. However, a detailed survey of the factors to be 
considered in plant location should answer the doubtful 
questions. «•- 

At present, the tendency in plant location seems to be toward 
specialized plants. For example, Henry Ford has built small 
highly specialized plant# in the country where each employee’s 
home is located on a plot of ground which he can till when work 
is slack during the summer. A radio corporation in a large city 
recently established a branch factory in a small city because of 
labor troubles in the large city combined .with a low labor cost 
in the small one. This emphasizes the need for the evaluation 
of the various factors. 

When the location of the plant has been determined by means 
of a survey, the company has the problem then of buying or 
leasing. If the company can find a building already constructed 
which would be adapted to the manufacture of its products at 
a low cost it may be more advantageous to lease it than to build 
its own plant. Leasing calls for the least fixed investment, capi¬ 
talization, and loans, and allows the money which would other¬ 
wise be used for these purposes to be used for operation and 
promotional problems. Depreciation, taxes, and other such fixed 
charges are reduced. However, the fixed expense in rent is higher. 
Oftentimes a company has manufacturing requirements which it 
can satisfy only by constructing and owning its own plant. Also, 
a company may be able to build its own special type of plant, the 
operation expense of which would be much lower than the opera¬ 
tion expense in a building which has been built for another pur¬ 
pose. 

In case of buying or leasing, the company must consider the 
type of building—a single-story or multistory type. 

The Austin Company, engineers and builders of Cleveland, 
have made the following comparisons between multistory build¬ 
ings and single-story buildingsJiaving the same gross floor areas: 
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TABLE X 

Comparisons between Multistory Buildings and Single-Story Buildings Having 
THE Same Gross Floor Areas* 


Multistory building Single-story building 

72,000 sq. ft. . 


.Total gross area. 

. .72,000 sq. ft. 


Area lost 

Area lost 



2,976 sq. ft. 
1,512 sq. ft. 
2,160 sq. ft. 
3,600 sq. ft. 
3,120 sq. ft. 

.Columns.1,168 sq. ft. 

.Elevators. None 

.Stairs. None 

.Approaches. None 

.Outside walls.1,260 sq. ft. 


I3»368 sq. ft. 


Total area lost 

2,428 sq. ft. 

58,632 sq. ft... 
82% . 

acre 


. . . .Total usable area. 

. Percentage of usable area. 

.Land required. 

. .69,572 sq. ft. 

.. 96% 

2 acres 

$164,000.00 

3,000.00 

Cost of building complete 

Cost of land at $6,000 per acre 

$122,000.00 

12,000.00 

$167,000.00 

2.27. . .. 

2.77. . . • 
2.8s. 

Total price 

Price per square foot of building, including 
heating, lighting, plumbing, and 

.elevators. 

.Price per usable square foot of building. 

. . . Price per usable square foot of land and building.... 

$134,000.00 

.1.70 

.1.76 

. 1-93 


* The Austin Company. Multistory or Single Story — Which ? Cleveland, Ohio, 1936. 


If only the gross area of the building had been considered in 
these two buildings, the multistory building might have been 
selected, with less area and greater operating cost than the sin¬ 
gle-story building. 

If a company builds and owns its own plant, there are, in 
general, three types of construction: mill, structural steel, and 
reinforced-concrete construction. The mill type of construction 
usually consists of brick or masonry walls and Interior wood 
timbers. A wood floor is laid on wood girders. In the structural- 
steel type of construction, the structural part of the building 
is made of structural steel, especially the columns and roof sup¬ 
port. A common type is the single-story building with a concrete 
floor, structural-steel columns and supports, with a saw-tooth, or 
half saw-tooth and half flat roof. In the reinforced type of con- 
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struction, the columns and flooring are made of concrete rein¬ 
forced with steel. Some of this third type are made of flat slabs 
and others of beams and girders, both, of course, being made 
of reinforced concrete. Combinations of two or three of these 
types are found in many plants. 

The type of construction of a plant may depend upon the 
locality. It may be cheaper to build a stone building in a locality 
where native stone can be obtained economically than to use a 
brick constructigjj, A survey of building conditions should be 
made in the consideration of any type of construction, because 
the design of the building will depend upon the product to be 
manufactured, the purpose for which the building is to be used, 
the cost of construction and operation, the insurance, the depre¬ 
ciation costs, the equipment to be used, the time of work, such 
as day or night, and the other factors mentioned in this chapter. 
In recent years there has been a tendency to design a factory 
building around these factors, rather than just putting them 
into the building. One company has constructed a building al¬ 
most completely ventilated and illuminated artificially in order 
to provide the best working conditions and operation layout. 
Another company laid out their manufacturing processes and 
then built their building around the equipment to perform those 
operations. 

The ideal in plant layout and construction is to make factory 
buildings artistic as well as useful. Artistry and usefulness can 
be combined, because usually the more efficient a thing is, the 
more artistic it is. Often, however, the beauty of the architecture 
may make the cost higher than is practical from the standpoint 
of the investment. The Toledo Scales Company had a very ar¬ 
tistic factory building designed, but found that the cost would 
be too great, so they redesigned it to provide more usefulness 
and less cost. However, the combination of art and usefulness 
should be investigated, at least, because the tendency, in recent 
years, has been to make factory buildings more artistic than 
formerly. This applies not only to exterior, but also to interior 
design. The author heard recently that a prominent automobile 
manufacturer had requested that certain of his production ma¬ 
chinery be designed streamlined and more artistically before he 
would purchase them. 

Sometimes the plant layout can be adapted to the conventional 
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types of building and construction at a lower cost than if a special 
type or types are developed. 

The conventional types of buildings are as follows: 


LTUCHFEI 

Most of these designs permit future extensions as shown by 
the dotted lines following: 


I I I 



til I I 

H t p t 

II I I 


In recent years there have also developed some conventional 
types of factory buildings for economy of construction and opera¬ 
tion costs. Below are sketches of samples of conventional cross- 
sectional designs: 




In contrast to these conventional types, the construction of 
a new building around the best plant layout may be ideal from 
the standpoint of operation, but usually the layout has to be 
developed and adapted to an old building already constructed. 
In either of these situations the best layout is the important 
consideration. The plant has the job of producing a product and 
the production of that product determines the layout. This in¬ 
volves the layout or the flow of processes and materials in the 
most economical manner from the standpoint of cost, time, and 
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effort. Where a large number of units of the same product is 
produced, it may be possible to lay out the work into a con¬ 
tinuous process. The material is started at one end and progresses 
continually through the various processes and operations to the 
other end as a finished product. The various operations are 
placed in sequence in such a way that each consecutive opera¬ 
tion is performed without delay. 

When a limited number of units of each product is to be 
produced, the Q^gnt may have an intermittent layout, in which 
all the same kmas of machines or processes, such as grinding, 
turning, or milling operations, are congregated together, and the 
product is intermittentl;j^sent to each kind of machine or process 
to have that operation performed on it. 

The type of layout involved will depend not only upon the 
nature of the manufacturing business and the product, but also 
to a great extent upon the amount and number of products to 
be produced. Also, if the raw materialTs made into several 
products, the layout would naturally have to be different than 
if several raw materials were made into one product. However, 
at present most plants strive for a continuous layout. 

Plant layout usually involves the adaptation of a new layout 
to an old building or the revamping of the old layout so that it 
will be more economical to operate. A number of years ago it was 
always customary to lay out machines and equipment in straight 
lines with aisles between the rows and with space as production 
centers for each of the machines. Then conveyors were installed 
between the rows. Today the application of modern layout 
methods and time and motion study to the methods of produc¬ 
tion, handling material, and the flow of operations decreases the 
space required for equipment and the costs of production and 
handling material. 

The sequence of making such a modern layout study is as fol- 
. lows: (I) make or obtain a time and motion study of each opera¬ 
tion to find the best way of performing it; (2) make trial 
arrangements (in miniature) until the best possible arrangement 
is formed, so that the material is handled the least and the num¬ 
ber of operations is the smallest; and (3) discuss the various 
plans with those concerned with their effectiveness, and improve 
the layout until it is the best from a practical viewpoint. In mak¬ 
ing the trial layouts, the following procedure has been found 
effective. Obtain a constructjpn blueprint giving the building 
and departmental outlines to scale, showing the effective work- 
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ing spaces as well as the columns, stairways, doors, windows, etc. 
Mount the print showing both the available working and “dead’’ 
space on a piece of wall board; place the board on a table in 
such a manner that it can be worked on from all four sides. 



Fig. 44. —Motor-frame machining group layouts. (C. G. Johnson, “Plant Layout 
Cashes in on Motion Economy.” Reprint by A. H. Mogensen, Factory Management 
and Maintenance on “Plant Layout.” 1931-35. P. 17.) 

Old Layout —Conventional straight-line layout where ten operators performed 
ten machining operations on motor frames. Note the back-tracking and the distance 
traveled between operations. 

New Layout —Same machines, same operations, but laid out in accordance with 
motion analysis principles. No back-tracking here, and two and a half times as 
much production. Conveyors and jib cranes have cut out manual handling. 


Make miniature templates of each machine and piece of equip¬ 
ment to be used in the layout. Use different colors to designate 
equipment already owned by the company and that which will 
have to be purchased. Cut the templates to the scale of the build¬ 
ing blueprint, not only for the equipment itself, but also for any 
space that is needed for holding material, etc., such as the load 
rack for an automatic screw machine. Arrange the equipment 
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SO that when one man finishes his operation upon the product 
he places it in such a way that the person performing the next 
operation has it ready to work upon, or prepositioned. Arrange 
the machines so that one operator can handle several machines 
where such is possible. Try many possible arrangements until 
the best is found. Pin the templates by means of map pins to 
the layout in the best arrangement, considering, of course, the 
type of equipment, how it is driven, and other operation factors. 
After the equipment templates have been pinned to the board 
in their proper place, tie a^string on the first piece of equipment 
to be used and then, in turn, run the string to each piece of 
equipment in the order^of the flow of work of that product. 
Where there are several products, different colored strings are 
often used for the different products. Follow through the flow 
of work on each product, each operation, and the various opera¬ 
tions on each product, by means of strings to each piece or set 
of equipment according to its layout. When the strings for the 
product or products are in place, lost motion, back tracking, 
duplication, etc., are easily determined. Restudy, by means of 
the strings and templates, the flow of work, material handling, 
etc.; revise the layouts until the best layouts under the circum¬ 
stances are developed. The result of such a procedure as just 
described is shown in Fig. 44, which gives both the old and new 
layouts for motor frame machining. (Also see the layouts in 
chapter VII on manufacturing.) 

PURCHASING 

After a plant has been laid out, materials must be purchased 
before they can be manufactured. In recent years executives have 
endeavored to apply the scientific method to the purchasing of 
materials. Because purchasing has always been a highly person¬ 
alized procedure, the application of this method has been slower 
than in some of the other fields of management. Purchasing was 
greatly diversified and difficult to systematize because each pur¬ 
chaser knew what he wanted to purchase. Earlier, products were 
not as complicated and did not require the exactness of present- 
day purchasing practice. Modern purchasing is exact buying 
based upon facts. In particular concerns, scientific purchasing has 
reduced the purchase price on special items as much as 50 per 
cent. The objects of scientific purchasing, then, may be stated as 
follows: 
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1. Decrease in purchasing price. 

2. Procurement of materials which best suit the product and the purposes 
for which they are intended. 

3. Use of scrap and defective products. 

4. Reductions of inventories to the lowest and best balanced use. 

5. Improvement of the product with reference to quality and merchandising 
by means of selection of adequate material. 

Purchasing is the procurement by purchase of the proper ma¬ 
terials, machinery, equipment, and supplies used in the manufac¬ 
ture of a product, adapted to marketing, in the proper quantity 
and quality at the proper time and at the lowest price consistent 
with the quality desired. 

Effective purchasing may be carried out by the following 
steps 

1. The ascertainment of an accurate statement of character and amount of 
material or commodity needed, preferably based upon exact specifications. 

2. The development of the desirable sources of supply and the negotiation 
with those sources by means of requests for bids. 

3. Analysis of the proposals, the selection of the vendor, the awarding of 
the contract, and the placing of the order. 

4. Follow-up of the order, routing the order, checking invoices, and the 
inspection of goods. 

5. The maintenance of controlled inventories. 

6. Completion of the records. 

The first step in preparing an accurate statement of the char¬ 
acter and amount of material needed usually starts in the pro¬ 
duction control department, which ascertains the production 
needs and prepares i list of material to cover them. The speci¬ 
fications for the material are usually prepared by the engineering 
department. Exact and correct specifications are very important 
because the quality of the material used influences the product 
not only through production but also in marketing. Good manu¬ 
facturing procedures on poor material may result in a poor 
product of slight salable value just as easily as a good product 
may be ruined by poor manufacturing processes. Therefore, it is 
essential that the materials which are best adapted to the prod¬ 
uct at the marketing end of manufacturing be procured at the 
start. 

The person in charge of purchasing should check all requisi- 

^Compiled from National Association of Purchasing Agents, Purchasing; An 
Outline of Essentials and Methods, New York, 1930, Chapter III, also H. T. 
Lewis, Industrial Purchasing, New York, Prentice-Hall, 1933, Chapter III. 
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tions and make certain that the material desired is correctly 
specified, and that the amounts are correctly given, so that the 
bidder knows exactly what is required. For example, in purchas¬ 
ing steel, its chemical content is specified in detail. In purchasing 
certain materials the exact method of manufacture is sometimes 
specified. The exact qualities and sizes are given specifically with 
their tolerances. Specifications may be indicated by such means 
as brand or trade name, blueprints, chemical analysis or physical 
characteristics, description of manufacture and use, or by sample. 
Oftentimes the* 1 &lame for purchase of improper material can be 
traced back to an inadequate specification issued by the purchaser. 
If the specifications are unmistakably stated and understood by 
both the purchaser affd the seller, purchasing difficulties are 
greatly reduced. In some cases, however, specified requirements 
might be met, for practical purposes, by standard materials gen¬ 
erally manufactured which could be purchased at greatly reduced 
cost. A simplification of specifications should be made wherever 
possible. 

After the need is ascertained and the specifications correctly 
stated and simplified, the next step is to locate the desirable 
sources of supply by means of (i) purchasing records, classified 
by products and suppliers, and subdivided according to price, 
quality, terms, shipments, etc., (2) catalogues, classified and 
cross-indexed by products, and any other division which may be 
needed for the purchase of the required material. Old sources 
of material supply may be adequate, but it is usually considered 
wise in purchasing to consider constantly the development of 
new sources. Past specifications may regulate the new sfources 
which, nevertheless, should be investigated as to their ability to 
make and supply the material promptly and of the quality de¬ 
sired. 

Only reliable sources of supply based upon investigation 
should be approached and requested to give quotations. After 
the quotations from the sources of material supply have been 
received, they are listed, and analyzed to determine the right 
price for the product. The right price is the fair or best (not 
necessarily the lowest) price for the product. When other fac¬ 
tors, as well as price, such as the reputation of the supplier, the 
delivery record, and the quality of material, have been ade¬ 
quately considered, the details of each bid should be investigated 
minutely, placed side by side, and carefully compared. From the 
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detailed comparison and the general analysis of the various bids, 
the best price should be selected. 

When the best price has been determined, the contract should 
be awarded if the buyer and seller understand precisely what 
is expected of each other by means of the simplest contract possi¬ 
ble. Most contracts consist of a purchase order and its accept¬ 
ance. The purchase order usually contains (i) serial number, 
(2) date of issue, (3) the name and address of the firm receiv¬ 
ing the order, (4) quality and description of the material or¬ 
dered, (5) date of delivery required, (6) shipping instructions, 
(7) prices, and (8) terms of payment. Where the order has 
been based upon detailed specifications, those specifications 
should be included or specifically referred to in the contract or 
purchase order. The United States Department of Commerce 
has recommended a national standard purchase order and in¬ 
quiry form^ as shown in Fig. 45. 

When the purchase order has been placed or the contract 
awarded, the purchaser has the job of following up the order 
to see that it is properly placed, promptly filled, routed through 
the shortest or most economical route, and the delivery date 
maintained. When a purchase order is placed a sufficient num¬ 
ber of copies are usually made so that, after sending the original 
to the supplier, two copies can be kept in the purchasing depart¬ 
ment, one sent to the stores department and one to the receiving 
department. The copy for the receiving department may omit 
the quantities ordered so that when the material is received the 
exact amounts and qualities are checked and accounted for cor¬ 
rectly without reference to the amounts and qualities ordered. 
The amount received and the amount ordered are then checked 
by the purchaser, and the order is approved for payment if the 
two amounts agree in every detail. 

When the material is received it may be placed in stores or 
sent to the place where it is to be worked upon. If it is placed 
in stores, the amounts are entered on a perpetual inventory (see 
Balance-of-Stores Record, Fig. 47), supervised by the purchas¬ 
ing or production department. These inventory records maintain 
the amounts of material in stores at all times with a minimum 

^Simplified Practice Division of the Bureau of Standards of the United States 
Department of Commerce. ‘‘Commercial Forms.” Washington, D. C.: Government 
Printing Office. 1928. Simplified Practice Recommendations of 37-38. 



212 


MATERIALS, MACHINERY, AND MAINTENANCE 


Fig. 45.—National Standard Purchase Order and Inquiry Form' 


2^ne 2 

For name, address, etc., of buyer 

Zone I 

For all necessary instructions of buyer 
and seller, in upper right-hand comer, con¬ 
venient for reference in loose file or binder. 


Zone 3 

For name and address of seller to whom 


purchase order is to be mailed 

(Includes order numbers, etc.) 


Zone 4 

For shipping inflictions 


Zone 5 

For general condition of puvhase 


Zone 6 

For listing materials ordered 


Standard Zone System for Purchase Order and Inquiry Forms 

The zone system will to all intents and purposes serve as a standard 
purchase order or inquiry form, in that each item of information will 
always be found in a definite place. Relative sizes of zones may be 
varied to suit needs of user. 

The upper part of Zones i and 2 may contain information not 
necessary for the seller bot of value as a record for the buyer, and 
may be detachable by perforation on the original copy. 

Orders and inquiries should be on sheets inches wide, and 
either 7, ii, or 14 inches long. 

This standard was adopted at a National Conference at the Divi¬ 
sion of Simplified Practice, Department of Commerce, Washington, 
D. C., Jan. 14, 1925. 


Zone 7 

Signature of Buyer 

expense and at the same time adequately serving production 
needs. 

When the material is correctly received, the records can then 
be completed and the material paid for as soon as possible in 
order to take advantage of purchase discounts, which are a rela¬ 
tively easy source of profit. Most up-to-date managers take ad¬ 
vantage of these discounts to decrease cost. Overlooked discounts 

'Simplified Practice Division of th^ Bureau of Standards. 
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are an indication of poor management. When the material is 
paid for, the purchaser still has to follow up this purchase to 
see that it fulfills the purpose for which it was intended, and a 
record is made of his findings. This completes the purchasing 
procedure. 

In general, then, some of the purchasing principles found ef¬ 
fective are as follows: 

1. Centralization of purchasing function to prevent overlapping of purchas¬ 
ing duties and to provide higher specialization and greater efficiency of this 
function. Coordination of purchasing with the other functions of the company. 

2. Standardization of products and materials purchased, with reference to 
standards of measurement, constants, quality, performance, and practice. 

3. Research on and testing.of materials purchased, and the study of quality. 

4. Constant study of prices, generally, and on specific products purchased, 
with reference to present and potential supply and demand, and the right time 
to buy. 

5. Study of markets, and use of market statistics and market analysis. 

6. Study of traffic. 

7. Collection and classification of purchasing information and data, and 
the transfer of these data to those using them. 

8. Development of adequate office procedure and purchasing forms, keeping 
the purchasing budget in line with the prices which were considered in making 
the budget. 

9. Consideration of buying to make a profit. 

From these principles it can be seen that procurement today 
can require a professional purchaser or buyer to obtain materials 
correctly for manufacturing. For such a purchaser, there have 
developed certain principles of “buymanship”^ which the Na¬ 
tional Association of Purchasing Agents gives as follows: 

Buymanship, as the ‘*art of Buying” seems to reduce itself to five principles: 

1. Good faith and fair dealing. Honesty is the best policy in business today 
simply because it pays in dollars and cents. 

2. Knowledge of the field. This is the purchasing agent’s sword as well as 
armor. He protects himself and gains his ends because he ‘‘knows” what is 
right rather than relying upon any cleverness, upon the possession of which 
he may pride himself. 

3. Skill and tact. The purchasing agent must know men and understand 
how to deal with them. There is a finesse and technique here that he must 
master, if he would get close to men, understand their motives and impulses, 
and interpret their words and actions. The humanics of his job is an art that 
he can well afford to study. 

4. A knowledge of values. The buyer must see in and around what he buys. 

^National Association of Purchasing Agents. Purchasing: An Outline of Es¬ 
sentials and Methods, New York. X93a P. 5, Chapter 8* 
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He must see it in relation with the need it is to meet, as a woman sees a 
piece of silk in the finished dress. As the average man cannot visualize the 
piece of goods as a beautiful dress, the man lacking a merchandising sense 
and scale of values cannot see the values in goods. 

5. Perspective. Buyers must be long-sighted. Not today’s price, but tomor¬ 
row’s price, is what counts. In order to discount a market perspective a pene¬ 
trating vision is necessary. 

Though the purchaser uses these principles he must determine 
whether he should buy direct or through the middleman. If small 
quantities are ^ be purchased the middleman may furnish the 
best source of supply. The consideration of from whom the ma¬ 
terials shall be purchased must be studied with reference to the 
amount, quality, and ^ther factors of the purchase. The final 
decision in all these matters of purchasing rests upon the goal of 
the rigiht price which includes a consideration of quality and the 
other purchasing factors. 

MATERIALS HANDLING 

Upon purchase, materials arrive at the factory from the rail¬ 
way car or truck, are transferred to the storeroom or directly 
to the job, are thence moved from job to job until they are 
finished, and are placed in stock or shipped to the customer. The 
handling of materials through this moving process represents a 
large cost—a greater part of the non-productive costs. These 
high handling costs are generally indicated where 

1. Unnecessary handling is performed. 

2. More than one man is moving materials without mechanical assistance. 

3. Men are lifting and handling articles weighing more than 100 pounds. 

4. Men are loading from floor to trucks or from trucks to floor. 

5. Machine operators are doing any laborious lifting or any work except 
putting articles into machine, supervising machinery operations, and removing 
articles when finished. 

6. Materials are moved from container to container. 

7. Materials are unnecessarily diverted from receiving platform for cleri¬ 
cal records or inspection when they should go directly to machines. 

8. Men on assembly floors or elsewhere are waiting for materials. 

9. There are delays in delivering from storeroom to operators. 

10. Scheduling for delivery is inadequate, causing delays at machines or ne¬ 
cessitating extra delivery trips. 

11. There is retrograde movement of materials in process of fabrication. 

12. Antiquated apparatus or methods are in use. 

^L. P. Alford (Editor). Cost and Production Handbook, New York: Ronald 
Press Co. 1934. P. 852. ^ 
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The reduction of these costs may be made by the application 
of certain principles which have been discovered. The first princi¬ 
ple in handling materials is not to handle them, or to handle or 
move them the least possible amount. With the introduction of 
conveyors in recent years, some companies have been able to 
manufacture their products “on the move,” that is, while the 
materials are being moved from place to place, or from job to 
job. Another principle is to make the materials-handling routine 
as automatic as possible, and in a direct line without regression 
and with as few transfers and delays as possible. 

W. T. Spivey has given the following nine rules that apply to 
materials handling 

1. Know every kind of materials equipment on the market. 

2. Analyze materials routing carefully. 

3. Visualize each job’s actual needs. 

4. Buy for operating savings, not for first cost. 

5. Get together with designers and manufacturers. 

6. Lay out equpiment when building is planned. 

7. Rearrange equipment systematically. 

8. Teach operator possibilities in his equipment. 

9. Maintain equipment the same as production machinery. 

Roe and Lytle^ have given some general principles and meth¬ 
ods of materials handling as follows: 

1. Reduce all transportation to the lowest possible limits; therefore: 

2. Reduce lines of travel, and wherever possible have the machines and 
operations in sequence. To do this: 

3. Lay out a flow sheet of the various operations and route of material. 

4. Avoid crossing streams of traffic and possible congestion. 

5. Utilize gravity wherever possible. 

6. Eliminate or reduce the human labor in the movement of material. 

7. Avoid changing materials from one container to another or loading from 
the floor to trucks, and vice versa. 

8. Coordinate the movement with production, to avoid waits for materials, 
or the piling up of materials at various points. 

9. Make the handling equipment perform process work, if possible, during 
transportation, as, for instance, stirring or drying in a screw conveyer. 

10. Provide flexibility, if possible, so that a breakdown of one piece of 
handling equipment will not shut down the plant. 

In moving or handling materials, a first essential is to be 
familiar with all types of equipment. A good classification of 

‘L. P. Alford. Op, cii, P. 853. 

*J. W. Roe and C. W. Lytle. Factory Equipment Scranton, Pennsylvania; In¬ 
ternational Textbook Co. 1935. P. 467. 
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materials-handling equipment has been made by S. J. Koshlin^ 
and is given in Table XL 


TABLE XI 

General Classification of Materials-Handling Equipment 

0.00—Conveying and hoisting systems in general. 

1.00—Cranes. 

2.00—Special and auxiliary hoisting devices and accessories. 

3.00—Elevators and conveyors. 

4.00—Overhead transportation over definite lines of travel. 

5.00—Ground-traf 1 N:ransportation. 

6.00—Trackless transportation. ^ 

7.00—Coal- and ash-handling systems in various industries. 

8.00—Materials-handling systems in various industries. 

9.00—Special materials-hantUing devices and accessories. 

Cranes 

1.00—Cranes, hand- and power-operated, in general. 

1.10— Overhead traveling cranes. 

1.20— Gantry or bridge cranes (stationary and traveling). 

1.30— Jib and pillar cranes. ^ 

1.40— Locomotive cranes (normal gauge, caterpillar). 

1.50— Derricks (stationary, portable, traveling, floating). 

1.60— Wharf or cargo cranes. 

1.70— Shipbuilding cranes. 

1.80— Steelwork cranes. 

1.90— Special cranes. 

HoistSy accessoriesy and various specinl devices 

2.00—Special and auxiliary hoisting devices and accessories. 

2.10— Hoists (chain, pneumatic, and electric hoists). 

2.20— ^Accessories (buckets, magnets, ropes, chains, etc.). 

2.30— Hoisting engines (winches, hand- and power-operated). 

2.40— Draglines (scrapers and excavators). 

2.50— Power shovels and other excavating machines. 

2.60— Portable loading and unloading devices. 

2.70— Car-handling devices. 

2.80— Ship-loading and unloading devices. 

2.90— Skip hoists. 

Elevators and conveyors 

3.00—Elevators and conveyors in general, also accessories. 

3.10— Elevators of platform type (fixed and portable). 

3.20— Elevators for unit-loads (arm, tray, push-bar). 

3.30— Elevators for bulk materials (bucket-elevator, elevator-conveyors). 

3.40— Gravity conveyors (chutes and spirals, gravity-rollers). 

3.50— Conveyors for unit-loads (push-bar, apron, chain, etc.). 

3.60— Belt conveyors (flat and troughed) and accessories. 

3.70— Other conveyors for bulk materials (screw, flight, pan). 

3.80— Pneumatic conveyors for loose materials. 

3.90— Special elevators and conveyors (pneumatic tubes, carrousel). 

Overhead carriers 

4.00—Overhead transportation over definite lines of travel. 

■ - 

^S. J. Koshkin. Modern Materials Handling. New York; John Wiley te Sons. 
193a. Pp. 7, 8, 9. 
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TABLE XI—Continued 

4.10— Overhead trackage and accessories (tramrail system). 

4.20— Hand-moved trolleys (monorail hoists). 

4.30— Power-moved trolleys (telpher). 

4.40— ^Aerial cableway. 

4.50— ^Aerial wire-rope tramway. 

4.60— Cable cranes and other applications. 

4.70— Monorail conveyors. 

4.80— Wire-lines. 

4.90— Special overhead-conveying installations. 

Rail carriers 

5.00—Ground-track transportation in general and trackage. 

5.10— Industrial railways. 

5.20— Cable railways. 

5.30— Automatic railways. 

5.40— Industrial cars. 

5.50— Locomotives, trolley. 

5.60— Locomotives, storage battery. 

5.70— Locomotives, gasoline. 

5.80— Locomotives, steam. 

5.90— Locomotives, special (compressed air, fireless, rack). 

Trackless carriers 

6.00—Trackless transportation in general. 

6.10— ^Trailers. 

6.20— Tractors, gasoline, industrial. 

6.30— Tractors, storage battery, industrial. 

6.40— ^Trucks, gasoline, industrial. 

6.50— Trucks, storage battery, industrial. 

6.60— ^Trucks for special purposes. 

6.70— ^Trucks, hand. 

6.80— Tiering machines or portable elevators. 

6.90— Platforms, skids, containers, and other accessories. 

Coal'- and ash-handling equipment 
7.00—Coal- and ash-handling systems and devices in general. 

7.10— Coal storage plants, central. 

7.20— Coal storage, reserve. 

7.30— Coal yards. 

7.40— Coal bins and bunkers. 

7.50— Coal weighing devices. 

7.60— Coal- and ash-handling for power stations, central. 

7.70— Coal- and ash-handling for boiler bouses, large. 

7.80— Coal- and ash-handling for boiler houses, small and moderate. 

7.90— Special coal- and ash-handling installations. 

Matericds-handling in various conditions 
8.00 —^Adaptation and coordination of materials-handling equipment. 
8.10 —Handling materials in the plant yard. 

8.20 —Handling materials in multistoried buildings. 

8.30 —Materials handling in warehouses. 

8.40 —Handling raw materials in the steel industry. 

8. so —Materials-handling in the foundry. 

8.60 —Sand and gravel washing plants. 

8.70 —Stone and lime handling. 

8.80 —Materials handling in coal and ore mines. 
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TABLE XI—Continued 

8.90 —Use of standard types of materials-handling equipment in various industries. 
8.91-2—Use of cranes, hoists, accessories, and special devices. 

8.93 —Use of elevators and conveyors in various industries. 

8.94-6—Use of carriers, overhead, rail, trackless. 

A survey of the progress in materials handling was made in 
1929. The proportions of companies using the various types of 
materials-handling equipment were 


Per Per 


Rank 


Cent 

Rank 


Cent 

I. 

Hand trucks. 

%«» 92 

10. 

Electric load trucks. 

. 13 

2. 

Hand lift trucks. 

40 

II. 

Electric low-lift trucks. . . 

12 

3 - 

Overhead cranes. 

37 

12. 

Electric tractors. 

12 

4 - 

Monorails. T. 

30 

I 3 ‘ 

Tramrails. 

II 

S- 

Miscellaneous conveyors.. 

28 

14. 

Gas tractors. 

II 

6. 

Gravity conveyors. 

. 24 

IS- 

Electric high-lift trucks... 

7 

7. 

Belt conveyors. 

23 

16. 

Electric crane trucks. 

S 

8. 

Industrial railways. 

21 

17 - 

Gas trucks. 

2 

9 - 

Hand labor. 

19 

18. 

Gas lift trucks. 

I 


Though the hand trucks may be used more than other type 
trucks, the cost of using the different kinds of equipment may 



Days per Year 


012345678 b. Cost vs Length of Haul 

Hours per Day ' ^ ’ 

a. Operating Costs vs Hr. In Service 

Fig. 46.—Operating costs of hand, gas, and electric trucking. (C. B. Crockett and 

H. J. Payne, Op. cit.) 

vary according to the products manufactured. A sample of the 
results of a study^ of the costs of different types of materials 
handling is given in Fig. 46a and b. For use a few hours per 

^Progress in Materials Handling, Trans, A.S.M,E, Vol. 51. No. 3. MH-51-1. 
P, 5. January-April, 1929. 

*C. B. Crockett and H. J. Payne. “Operating Costs of Electric Industrial 
Trucks and Tractors.'^ Trans, A,SM£, Vol. 50, ^^o. 5. MH-S0-3. P. 5. January- 
April, 1928. 
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day and a small number of days per year, the hand trucking 
was less expensive than gasoline trucking and electric trucking. 
For short hauls a similar situation existed. For long'hauls and 
greater use, electric trucks cost the least, gas trucks were more 
expensive, and hand trucks the most expensive. 

Though these charts may represent costs in general, estimates 
should be made of costs for special plants and the special situa¬ 
tions involved in handling materials before the equipment for 
handling those materials should be selected. The selection of the 
materials-handling equipment should be made in a similar man¬ 
ner to the selection of regular production machinery or equip¬ 
ment which will be described in a succeeding section of this 
chapter. 

The results accomplished by the proper materials handling 
are increases in production, decreases in handling costs, and, in 
general, savings in handling materials. Examples of such savings 
in handling materials follow. The Nash Motor Company saved 
$8,600 per year by installing standard conveyors for handling 
automobile cylinder blocks. The American Radiator Company 
saved $22,000 per year in handling iron and steel by means 
of two tructractors. The Belden Manufacturing Company made 
a yearly profit of $12,450 on an investment of $19,611 from 
the installation of a complete conveyor system for handling their 
metal-working materials. Many other savings^ from materials- 
handling installations can be found which show that proper ma¬ 
terials handling pays. 

STORES 

When materials, tools, and supplies are received they are 
either sent to the place where they are to be used or they are 
stored. Certain management procedures have been developed in 
storing materials. Ideally, materials should be manufactured into 
finished products directly after they have been received. When 
they are stored without being used or worked upon, they are 
idle, and are considered by modern management as idle money. 
Therefore, one of the first principles in managing stores is that 
the smallest possible inventory should be maintained at all times, 
so that the stored material will not cause .a loss on the invest¬ 
ment in stores because it is not working. Modern management 


^L. P. Alford, op. cit. P. 886. 
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keeps its materials constantly working at a high turnover rate 
for greater profits. However, these ideas of smallest possible 
inventory and largest turnover of materials may be antagonistic 
to that of having a sufficient amount of material available at 
all times to satisfy production needs. The manufacturing depart¬ 
ment must have materials available when it needs them. There¬ 
fore, the ideal of stores keeping would be to maintain the small¬ 
est possible inventory consistent with the needs of production. 
The same principle is involved with finished stock (finished ma¬ 
terial) as witl^tores the unworked material). The inventory 
of stock should be as lov^ as possible, yet consistent with sales 
demand. 

From the standpoint af stores and stock keeping, the materials 
involved are raw materials, supplies, tools, equipment, and fin¬ 
ished stock. 

When stores are drawn from the storeroom it should be con¬ 
sidered the same as drawing money, because stores represent 
money, and a saving in stored materials represents a saving in 
money. If an employee should go to the treasurer of a company 
and ask for 50 cents without a detailed accounting for it, and 
it were given to him, the management would immediately con¬ 
sider that something was wrong with that treasurer, inefficient 
to say the least. But if an employee goes to a storeroom and asks 
for 50 cents worth of materials or supplies, receives it, and uses 
it without an adequate accounting, a less stringent attitude is 
often taken towards that act because managers are usually more 
lax in handling materials and supplies than they are in handling 
money. However, the viewpoint of management toward strict 
accountability for materials and supplies is changing for the 
better because the waste of material results in a waste of money. 
The accounting for and management of materials and stores 
should be as highly efficient as the management and the account¬ 
ing for money. 

The purposes of good stores procedure are as follows: 

1. To check receipts and issues. 

2. To keep stores on hand so the investment in them will be a minimum, and 
the amounts will be adequate for production needs. 

3. To issue the correct amounts of materials. 

4. To keep a perpetual inventory and maintain adequate stores records. 

These purposes are kept in view in order to predict production 
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needs, maintain a small inventory, and keep turnovers of ma¬ 
terial at the highest number. In order to accomplish these pur¬ 
poses, the principal basic record from the viewpoint of 
management is the balance-of-stores record shown in Fig. 47. 
The balance-of-stores record gives the amount ordered, received, 
issued, balance on hand, the amount apportioned, and the 
amount available. This gives a complete picture of the status of 
stores. Another important stores record is the bin tag which is 
maintained on the bin or shelf where the actual material is 
stored. A description of the material by name and number, with 
the amounts received and^issued, the balance on hand, the low 
and high inventory limits, when to order, and when to stop 
ordering is kept on this bin tag in the form of a constant running 
or perpetual inventory. The amount in stores can be seen at 
any time, by glancing at the bin tag, if the record is kept up to 
date. Some companies maintain a visual record of the balance of 
stores with colored tabs indicating the amount on hand, the 
amount in process, when to order, the amounts to order, and 
the total inventory involved. Though accurate records are kept, 
an actual Inventory should be made periodically to check 
whether the material actually existing in the bins corresponds 
to the material on record. 

The quantity of stores to be maintained is difficult to decide 
because of the variables which must be considered, such as the 
demand, savings by quantity orders, interest on the investment, 
the time necessary to obtain new material, the probability of 
change of material, and the conditions of the material itself. 
For example, demand usually increases with a decrease in size. 
Normally a larger demand would exist for 3-horsepower motors 
than for 300-horsepower motors in the average plant. 

For some of these factors to be considered in storing ma¬ 
terial, formulas have been devised^ to fix the least-cost purchase 
for quantities of stores. Methods of arranging stores have been 
found to be important in stores keeping, such as placing them 
so that they can be seen at all times, and making containers 
to fit the materials or parts. The bins and shelves may be ar¬ 
ranged and designated by a combination of alternate letters and 
numbers, such as are shown in the following diagram: 

^See F. L. Eidmann, Economic Control on Engineering and Manufacturing, New 
York: McGraw-Hill Book Co., 1931, p. 99. 
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A B 

The storeroom should be located so that the least amount of 
travel to it will be involved. This may not be the most central 
location because some departments of the plant may not have 
to maintain stores and should not be considered. However, it 
should be as centrally located to those departments using it as 
possible, considering the amount each department uses it. 

All stores necessitate a clear classification and identification 
of each kind of material, supplies, tools, and equipment for ease 
of reference, and so that, they can be found quickly. The classi¬ 
fications should be adapted to the particular manufacturing 
process, in order that the management may keep track of where 
and how its money is spent for stores. They can be made in 
many ways, such as according to machinery, production ma¬ 
terials, tools, supplies, etc., with each piece of stores having an 
identification by the following means: 

1. Alphabetically—by a letter or combination of letters. 

2. Numerically—by a number or numbers. 

3. By a combination of (i) and (2), such as Mi 10 representing Machine 
no. 

4. Mnemonically—by letters or by letters and numbers suggestive of the 
classification or name of the item, which will facilitate easy remembering of 
the item. For example, at the Gleason Works, R15P means a 15-inch pinion 
rougher and Hi5M means a 15-inch hardening machine. 

Closely allied to these means of identification is the Dewey 
decimal system where sub-numbers are given for the parts of an 
item. For example, a generator may have the number .012 and 
the armature of that generator .0122. An accurate classification 
and identification facilitates stores keeping and recording. 

Frpm this discussion of stores and stores keeping the follow¬ 
ing principles may be stated: 

I. Stores should be manufactured into stock as soon as is economically 
possible. 
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2. The smallest stores inventory possible should be maintained, consistent 
with production needs. 

3. The drawing out of stores should be considered similar to the drawing 
out of money, and savings in stores as a saving of money. 

4. A perpetual inventory should be maintained at all times by means of a 
balance-of-stores record. 

5. An endeavor should be made to predict production needs by means of 
the stores record. 

6. The highest possible number of turnovers of material should be made 
each year. 

7. Receipts and issues should be checked and recorded accurately. 

8. Stores should W^lassified and arranged correctly to facilitate easy identi¬ 
fication and location. 

MACHINERY AND EQUIPMENT 

The Importance of machinery and equipment in the manage¬ 
ment of an up-to-date manufacturing establishment today can 
be realized by the $15,000,000 modernization program which 
the Buick Motor Company carried out to obtain their 1936 busi¬ 
ness. They purchased 380 new machines and relocated, surplused, 
or scrapped 5,968 old machines.^ The objectives of their mod¬ 
ernization program were: (i) to reduce costs, (2) to reduce 
repairs and maintenance costs, (3) to provide for adequate 
capacity by producing a greater volume on the same floor space, 

(4) to make necessary engineering changes by the replacement 
of obsolete equipment and to have precise control of operations, 

(5) to improve quality, and (6) to improve the working condi¬ 
tions. These objectives were attained through the following 
channels: (i) purchase of new equipment to cut costs and im¬ 
prove quality, (2) rebuilding and retooling of existing machines, 
(3) rearrangement of existing machines and conveyors, (4) re¬ 
duction of the number of machines, (5) smoother flow of ma¬ 
terials and parts in process, (6) reduction of waste, (7) increase 
in volume (as related to cost), (8) simplification of product 
(reduction from 26 to 14 models). 

Of the money spent in the motor plant, 50.5 per cent went 
for new machinery, 12.5 per cent for rebuilding and repairing 
machines, 26 per cent for tools and fixtures, and ii per cent 
for plant rearrangement. New machines were depreciated on 
the 10 per cent per year basis. However, it was found that many 

^Factory Management and Maintenance, “Buick’s Fifteen Million Dollar Bid,’* 
Vol. 93. No. 12. December, 1935, p. 499. Also “Where Buick’s Fifteen Million Dol¬ 
lars Went,” Vol. 94, No. i, January, 1936, p. 5; Vol. 94, No. 2, February, 1936, 
p. 61. 
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of the machines purchased in 1929 were entirely obsolete for 
1936 production.^ Examples of the changes made can be seen 
by the fact that in the forge shop 39 new machines were in¬ 
stalled and 49 were scrapped or surplused with a greatly in¬ 
creased daily tonnage output. Special-purpose machines were 
selected in which operations, such as drilling and boring, that 
would ordinarily be performed on two, three, or four general- 
purpose machines, were combined. 

Though a particular company may not have the need for the 
modernization of its machinery, every modern manager must 
have a knowledge of up-to-date machinery and equipment if he 
is to improve the quality of his product, increase production, 
reduce costs, and intelligently replace worn-out and obsolete 
machinery and equipment. He must know the kinds of new 
equipment generally, the kinds and amounts required for his 
company, and the first costs as well as the operation cpsts. He 
cannot afford to “rent” his old equipment. If he would not buy 
or rent any machine in his plant it may be that it is obsolete or 
expensive for him to maintain. One company considers that, if 
it would not buy or rent its present machinery from another 
company, that equipment is obsolete, considering, of course, all 
the conditions and factors involved. 

The first consideration necessary to the management of ma¬ 
chinery and equipment is a knowledge of the kinds of machinery 
and equipment. Table XII* lists the general-purpose machines 
and their uses. 

In job order manufacturing, the manager may have to adapt 
his products to these types of machines. In mass production, 
special-purpose machines may save in long-run operation. In re¬ 
cent years the trend in machinery development seems to be 


^An investigation of the number of years during which the initial investment 
must be returned in 200 manufacturing concerns was investigated by L. P. Alford 
{Recent Economic Changes in the United States; National Bureau of Economic 
Research, Inc., New York: McGraw-Hill Book Co., Vol. i, p. 139) and found to be 
as follows: 

5.1% wished the investment returned in one year's time. 

43.6% in two years. 

64.1% in three years. 

76.9% in four years. 

97.4% in five years. 

100% in less than eight years. 

*J. W. Roc and C. W. Lytle. Factory Equipment Scranton, Pa.: International 
Textbook Co. 1935. P. 430. 
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towards: simultaneous operations, automaticity, individual 
motor-driven machines replacing shaft-driven ones, and machine 
design for positive safety. 


TABLE XII 

General-Purpose Machine Tools and Their Use* 


Machine 


Kind of cut 


Typical operation 


I. Drill press ^i^imary operation; drilling 

rough holes 

Secondary 'Operations: 
reaming, or tapping and 
external^pot facing; oc¬ 
casionally turning with 
formed box-tool 
Circular, internal 

Circular, external 

Circular, internal bearings 
or external journals and 
surfaces at same time 

4. Horizontal boring Circular, internal and face 

machine 

5. Milling machine 


6 . Planer 


7. Shaper 

8 . Slotter 

9. Broaching 
machines 


Surfacing along linear pro¬ 
jections and grooving, ex¬ 
ternal 


Flat, near-rectangular sur¬ 
facing, long and narrow 
grooving, external 

Same, but smaller 

Grooving and keyway cut¬ 
ting, internal 

Non-circular or irregular 
shapes, generally internal 


2. Engine lathe 
Chuck tail-stock 
(Two set-ups) 
Face plate and 

Mandrel 

3. Vertical boring 

mill 


Drilling bolt holes, reaming small 
bearings, tapping internal threads 
and occasionally turning small 
bevel-gear blanks 


Boring concentric pieces such as gear 
blanks, surfacing concentric pieces 
such as shafts, surfacing concen¬ 
tric pieces such as gear blanks 

Boring and surfacing heavy con¬ 
centric pieces such as flywheels, 
usually along short axes 

Boring several long axes without re¬ 
setting, such as multiple cylinder 
blocks or Corliss engine block 

Slotting or surfacing small and me¬ 
dium-sized pieces, particularly in 
mass, such as housing and caps; 
also turning part arcs, as ends of 
connecting-rods 

Surfacing V^s on lathe beds or cut¬ 
ting keyways in long shafts, usu¬ 
ally small lots 

Surfacing small rectangular pieces, 
usually small lot; also special ex¬ 
ternal grooves 

Single grooving or keyway cutting in 
gears, pulleys, etc. 

Making square holes of cutting three 
keyways in gear bores 120® apart; 
lately, external surfacing in large 
quantities 


* J. W. Roc and C. W. Lytle. Factory Equipment, Scranton, Pa.: International Textbook Co. 1935. P. 430. 
(Sec this book for good descriptions of these machines.) 

Some machines, such as the Bullard Mult-Au-Matic Machine 
Tools, combine several of these trends. Examples of further 
trends and the transition which has taken place in machine tool 
development is given by the Cincinnati Milling Machine Com- 
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pany.^ In 1910 a machine which held four connecting-rods in a 
special fixture produced 40 per hour, whereas in 1930 a machine 
which held eight pieces in an automatic index fixture produced 
248 per hour. In 1920, 90 valve tappets were ground per hour 
in the center type grinder with a tolerance of 0.0005 inch, 
whereas in 1931, by centerless infeed grinding 1,350 could be 
produced with a tolerance of 0.00025 inch. Other examples come 
from Buick’s modernization program: 

One machine rough and finish bores both the large and the small ends of 
connecting rod forgings, then saws off the cap. Rods are machined four at a 
time. Formerly, three set-ups were required. Another special-purpose equip¬ 
ment bores the camshaft as well as the main bearings of the cylinder block in 
one set-up, this being the first time these operations have been combined. 

Advantage has been taken of the newest automatic controls. Pistons, for 
example, are equalized in weight on a special end-milling machine in which 
the depth of cut is regulated by the weight of the pistons on the weight pan of 
a scale. The heavier the piston, the lower the pan sinks and the more metal 
is removed from two internal balancing lugs. 

Another example is automatic sizing control of finish grinding on the cam¬ 
shaft, which is accomplished by mercury-column switches actuated pneumati¬ 
cally through orifices controlled by the work size. 

An example of revision to improve quality is found in the constant-tempera¬ 
ture room where piston sets are matched against the bores of the block in 
which they are assembled. Piston diameters are measured under large-scale 
electric gauges, and segregated in ten steps, each step being 0.0003 inch. With 
a metal of such high expansivity as aluminum, such fine segregation would 
be impractical unless carried on at a uniform temperature. 

Bores are gauged internally in similar steps as the blocks go down to the 
assembly line. By telautograph the checker reports the motor number and the 
bore steps in a given sequence. From the written record at the receiving station 
in the constant-temperature room, pistons are selected to correspond. The torn- 
off record stays with them as they are assembled to connecting-rods and placed 
on trays carried on monorails. By the time the tray reaches the assembly line, 
it is above the motor to which its cargo belongs.^ 

From these examples, it can be readily seen that the selection 
of the right machinery and equipment is a very important phase 
of modern management. 

The prime considerations in the selection of machinery are: 
the investment which is justified in the installation of the new 
machine, the savings that will accrue from its purchase, the 
years in which the new equipment will pay for itself, and whether 
the unit cost of production is cheaper with the new or proposed 

^S. Einstein. ^'Machine Tool Milestones, Past and Future.’^ Mechanical Engineer, 
Vol. 52. No. II. P. 959. November, 1930. 

^Factory Management and Maintenance, February, 1936. P. 61. 
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method than with the present method. For the purpose of solving 
these prime machinery considerations and problems, a number 
of formulas for the selection of new machinery and equipment 
have been developed. Probably the most widely used are those 
developed by the Materials Handling Division of the Ameri¬ 
can Society of Mechanical Engineers as follows: 


Formulas for Computing Economies of Labor-Saving 

Equipment^ 


Let 


Debit factors 


Credit factors 


Results 


percentage allowance on investment. 

B = percentage allowance to provide for insur¬ 
ance, taxes, etc. 

C = percentage allowance to provide for upkeep. 

D = percentage allowance to provide for depreci¬ 
ation and obsolescence. 

E = yearly cost of power, supplies, and other 
items which are consumed, total in dollars. 

S = yearly saving in dirett cost of labor, in 
dollars. 

Ta == yearly saving in labor burden, in dollars. 

Tb = yearly fixed charges on mechanical equip¬ 
ment employed as a standard of comparison 
or which will be displaced, in dollars. 

U = yearly saving or earning through increased 
production, in dollars. 

X = percentage of year (percentage of working 
time) during which equipment will be em¬ 
ployed. 

I = initial cost of mechanical equipment, in 
dollars. 

K = unamortized value of equipment displaced, 
less its resale or scrap value, in dollars. 

Z = maximum investment in dollars justified by 
the above consideration. 

Y = yearly cost to maintain mechanical equip¬ 
ment ready for operation, in dollars. 

F = yearly profit from operation of mechanical 
equipment, in dollars. 

P = percentage of annual profit on investment, 
including interest charges. 

H = number of years required to pay for in¬ 
stallation. 


' Trans. A. S. M. E. Vol. 47. P. $2$, 1925. 
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Then 

7 _ r(s+7’„+t/-£)z+ni ^ 

L A+B+C-^D J 
Y = KA + BC + D) 
r = [(S + r„ + f/ - £)Z + n -[Y+ (KA)] 

p.f+^ 

rr _ 100 per cent 
P+D 

Roe and Lytle^ have devised the following formulas to de¬ 
termine, by comparing the results of the two, whether a proposed 
method is better than the present method in the selection of 
equipment, from the standpoint of cost per unit of production, 
and giving consideration to capital, operating, and miscellaneous 
items: 


Present 

Method 

Capital Items 

Proposed 

Method 

E 

Equipment cost 

e 

I 

Interest per year in percentage of invest¬ 
ment 

i 

D 

Depreciation and obsolescence in percent¬ 
age of investment 

d 

T 

Taxes and insurance in percentage of in¬ 
vestment 

t 

M 

Maintenance and repairs in percentage of 
investment 

Operating Items 

m 

P 

Power and supplies consumed 

P 

W 

Wages per year 

w 

B 

Burden per year in percentage of wages 

Miscellaneous Items 

b 

N 

Number of units produced annually 

n 

F 

Saving in floor space 

f 

C 

Total cost per unit of production 

c 


^Roe and Lytic. Op * cit , Pp. 435-6. 
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capital items operating items 

r._E{I+D+T+M) + P+W+WB-F 

^ N 

- 4 - ^ + ^ + ^) + — / 

n 

Although the process of selecting machinery cannot always 
be formularized or codified, many companies find that final de¬ 
cisions must be left in the hands of experienced men who exercise 
discrimination in the weighting of machine characteristics. The 
following is an offHine of the general practical procedures for 
selecting manufacturing machinery and equipment by the West¬ 
ern Electric Company^ in Chicago. 

Procedure for Selecting Manufacturing Equipment 
FOR THE Western Electric Company, Inc. 

(Machine Tools) 

1. Sources of Information Regarding Machine Tool Equipment Available on 
the Market: 

1.1 Catalogue file of domestic and foreign machine tool suppliers. 

1.2 Trade journal announcements and advertisements of new machine 
tools. 

1.3 Suppliers’ representatives. 

1.4 Machine tool exhibits. 

1.5 Visits to machine tool suppliers’ plants. 

1.6 Visits to plants of other manufacturers. 

2 . Items Considered in the Selection of Machine Tools: 

2.1 Purpose of proposed machine. Kind and number of parts to be made 
annually. Probable length of time this product will be manufactured. 

2.2 Output of proposed machine. Number of machines required. 

2.3 Ease of operation and ease of tool set-up. 

2.4 Estimated tool cost per unit number of parts. 

2.5 Estimated cost of product when made on proposed machine tool and 
tool set-up. 

2.6 Consideration as to whether the proposed machine should be a strictly 
single-purpose machine suitable only for one product or whether it 
should be of a kind easily modified or retooled to make other parts. 

2.7 Consideration of the past performance of similar machines of older 
type, if available in our plant. 

2.8 Consideration as to whether the proposed machine is consistent with 
present plans for standardization of machine tools and their auxiliary 
small tools. 

2.9 Check of the dimensions and operation of component parts of the 
machine to determine its suitability for handling the work desired. 

^Prepared for the author by Mr. H. C. Beal, Operating Superintendent, Haw¬ 
thorne Works, Western Electric Co., Chicago, III., in 1935. 
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2.91 Kind of drive. 

2.92 Method of lubrication. 

2.93 Method for changing speeds. 

2.94 Floor space required by machine. 

2.10 Workmanship: quality of materials, character and accuracy of ma¬ 
chined surfaces, bearings, fits of moving parts, etc. 

2.11 Reliability of supplier. 

2.12 Initial cost of machine. 

2.13 Estimated cost of installation. 

2.14 Estimated cost of adequate guarding. 

2.15 Possibilities for premature obsolescence due to characteristics peculiar 
to the proposed equipment. 

Procedure for Selecting Manufacturing Equipment 
Used by the Western Electric Company, Inc. 

The Western Electric Company, Incorporated, manufactures telephones, 
central office telephone plant equipment, and miscellaneous apparatus for com¬ 
munication purposes. Approximately 21,000 different pieces of apparatus are 
manufactured, embodying about 121,000 different piece parts. For their manu¬ 
facture, practically every type of standard machine tool, suitable for the manu¬ 
facture of small parts, is used. In addition to these, many special machines 
are also required. 

Special equipment, the functions of which are determined by the processes 
involved, such as cable stranding machinery, braiding machinery, etc., is se¬ 
lected by the engineers functionally responsible for the methods of manufac¬ 
ture, quality and improvement of the particular product. 

The selection of all machine tool equipment such as punch presses, drilling 
machines, automatic screw machines, grinders, etc., is delegated to one or¬ 
ganization in order to insure that the equipment provided is in keeping with 
definite plans for standardization and that it is the best equipment available 
on the market and is properly suited for the work at hand. 

The attached outline shows in general the processes by which machine tools 
arc selected. Other equipment provided for special processes is selected in a 
similar manner. 

In the selection of a machine required for a particular purpose, the signifi¬ 
cant details of design and construction of a number of machines offered by 
several suppliers are charted on a single sheet of paper and scrutinized. By 
this method, the machine having the largest number of characteristics indicat¬ 
ing a superiority for the work under consideration can be readily noted. Then, 
in addition to this technical consideration, the machine is further subjected 
to further scrutiny as covered in the more general items shown under 2.0, 
of the attached outline. 

In the selection of manufacturing equipment there are several other more 
general considerations which are followed by this Company: 

1. The Company aims to have more than one approved supplier for each 
class of machine tool equipment. 

2. Inasmuch as this Company has found in the past that ease of rearrange¬ 
ment of manufacturing equipment facilitates cost reduction efforts they have 
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pioneered the use of individual motor drives mounted on machine tools. In 
this connection, it should be noted that the Western Electric Company does 
not manufacture electric motors or other power equipment and therefore the 
decision in favor of direct motor drives has been based on strictly economic 
grounds. 

3. In our selection of machine tools, those made by domestic suppliers are 
given preference provided all other considerations are equal. It has been found 
expedient, however, in a few cases to obtain some equipment from abroad, 
when foreign machines have shown a decided superiority for the purpose 
required. 

4. For economic reasons standard equipment of machine tool suppliers is 
selected wherever jMlKible. If auxiliary attachments are required for the 
operation of any machine, those ^hich are also standard with the supplier are 
obtained if possible. 

5. In cases where it is determined that no standard machine will produce 
economically the desired proJuct, a specification is prepared outlining the 
requirements and a number of suppliers are asked for their suggestions, 
comments, and preliminary quotations based on this specification. From the 
results obtained from this procedure, a more detailed and definite specification 
is prepared and returned to the same suppliers. These definite specifications 
usually result in the receipt of quotations which ai^e scrutinized both on the 
basis of the attached general outline and also with regard to a more detailed 
outline of the design characteristic prepared to cover specifically the proposed 
machine. 

Attached are two specifications which illustrate, in general, the form of a 
preliminary specification and a final form of specification submitted for the 
definite quotations. 

Machines requirec^ for a very special process peculiar to the telephone 
industry are given special consideration. In such cases if a machine which 
will perform the desired operations cannot be economically furnished by 
outside suppliers in accordance with our specifications, the Western Electric 
Company designs and builds the special equipment needed for accomplishing 
the desired results. 

Double Head Planer 


Item 

Price 

Manufacturer **A** 
$6,200 

Manufacturer “B” 

Is,561 

Manufacturer “C” 

Preferred 

Weight 

Fwd 

13,000 

4 speeds with drum 
control 

10,700 

4 speeds with drum 
control 

11,300 

4 speeds with drum 
control 

“A” by 2,300 lb. 

Equal 

Motors 

Built in 

Set on bracket 

Standard housing on 
head 

4 knife 

“A** preferred 

Cutter 

4 knife 5 in. diameter 
Milled pockets for 
knife bolts 

4 knife sK in. diameter 
Milled slot for knife 
bolu 

“A” preferred on ac¬ 

Heads 

MiUed slot for knife 
bolts 

count of strength 

Cutter 

BaU 

BaU 

BaU 

Equal 

Head 

Bear- 

ings 

Fe^ 

No belt machine cut 

Intermediate belt, ma¬ 

No belt, machine cut 

"A” because gears are 

gears 

and 

gears running in oil 

chine cut gears not in 
oil 

gears not in oil 

in oil and no belt 
required 

belt 

Hoist 

Power raise and lower 
through spiral cut 
^t^ears and wedge 

Power raise and lower 
through bevel gears, 
no clutch 

Power raise and lower, 
bevel gears and 
drum clutch 

“B” because it is free 
from trouble 
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Item 

Manufacturer **A** 

Manufacturer 

Manufacturer 

Preferred 

Controls 

Push-button relay in 

Push-button relay in 

Push-button relay in 

*‘A’' because of neat¬ 


machine 

box bolted to ma¬ 
chine 

box bolted to ma¬ 
chine 

ness 

Tables 

Set on springs 

Rigid 

Rigid 

“A” because stock 
enters more easily 

Feed roll 

Springs 

Springs 

Springs 

Equal 

pres¬ 

sure 

Chip 

Sectional top and bot¬ 

Sectional t^, flexible 
bottom. Each move 

Sectional top, flexible 
bottom. Does not 

“A” because each chip 

breaker 

tom. Each move con¬ 

breaker is of sec¬ 


centric with cutter 

concentric with cut¬ 

move concentric with 

tional type. “B" 


head 

ter head 

cutter head 

second l^ause chip 
breaker is concentnc 
with cutter head 

Platen 

Hardened steel 

Chilled iron 

Chilled iron 

“A" 

Adjust¬ 

Micr. dials for cutter 

Scale for cutter heads. 

Scale for cutter heads. 


ments 

heads, wetige adjust¬ 
ments for parallel 
work 

No wedge adjust¬ 
ment for parallel 
work 

No wedge adjust¬ 
ment for parallel 
work 


Set-up 

Grinding 

Medium 

Fast 

Slow 

“B” 

Attachments for top 

Set bar for top head 
and remove bottom 

Bar for top head in 

“A" 

of cut¬ 

and bottom heads in 

place, bottom head 


ter 

heads 

position 

head 

moves out and rests 
on stand 


Feed roll 

RoUer 

Bronze 

Bronze 

“A” 

bear- 

mgs 

Feed 

rolls 

Sectional shell wall % 
in. 

Sectional shell wall ^ 
in. 

Sectional 

“A” 

Grade of 

Good 

Good 

Fair 

“A” or “B” 

work 

ob¬ 

tained 

Class of 
service 

Question. Have had 
considerable trouble 
with hoist mecha¬ 
nism 

Dependable 

Should receive depend¬ 
able service 


General 

Excellent 

Fair 

Good 



appear¬ 

ance 

LIGHTING^ 

The difficulties which man has placed upon himself by coming 
indoors to work may be seen more clearly by a comparison of 
daylight illumination outdoors to artificial light indoors. The 
illumination from the sky only, at midday, was found by the 
United States Weather Bureau* to be about 700 foot-candles 
in December and about 1,600 in June. The daylight from the 
sun and sky was found to be about 3,700 foot-candles in De¬ 
cember and more than 10,000 in June. On a densely clouded 
day when the position of the sun cannot be seen, the average 
illumination in December was found to be around 900 foot- 
candles at noon, and about 2,700 at the same time of day in 
June. In many manufacturing establishments, 15 foot-candles 
illumination is considered excellent. From this comparison of 
15 foot-candles for good lighting indoors, to 900 on a cloudy 


^M. Luckiesh and Frank K. Moss. The Nc*w Science of Lighting, Cleveland: 
General Electric Co. 1934. Also Seeing; A Partnership of Lighting and Vision, 
Baltimore: Williams & Wilkins Co. 1931. 

* Monthly Weather Rev, Vol. 47. Pp. 769-73. November, 1919. Also Vol. 49. 
Pp. 481-8. September, 1921. 
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day outdoors, we might conclude that the lighting for good work 
indoors, in general, is inadequate. In many cases increases in 
lighting has been found to increase production over and above 
the cost of the extra illumination. Table XIII gives a number 
of typical examples of increases in production due to increases 


TABLE XIII 

Typical Examples of the Increase in Production Resulting from Better Lighting* 


Nature of work 

m 

Average 
intensity 
with old 
system 
candles 

Average 
intensity 
with new 
system 
candles 

Percentage 
increase in 
production 
obtained 

Additional 
cost of 
lighting in 
percentage 
of payroll 

Pulley finishing. 

0.2 

4.8 

35 

5 - 

Soft metal bearings. 

4.6 

12.7 

IS 

1.2 

Heavy steel machining. 

3 

II.s 

10 

1.2 

Carburetor assembly. 

2.1 

12.3 

12 

0.9 

Electric and gas iron manufacturing. 

0.7 

I 3 -S 

12 

2-5 

Semi-automatic buffing shell-sockets. 

3.8 

II .4 

8.5 

1.8 

Letter sorting. 

36 

8.0 • 

4 4 

0.6 


* M. Luckiesh and F. K. Moss. Seeing. P. 226. 


in illumination. However, Dr. Luckiesh contends that the in¬ 
crease in production resultmg from better lighting is only a small 
part of the science of lighting. He and his colleagues have devel¬ 
oped a new science of lighting.^ Dr. Luckiesh views this situation 
as follows: 

The old ideas upon which lighting was vaguely and at best insecurely based 
are fast disappearing. The development of the new science of seeing, through 
our researches over the past two decades and particularly the last one, is 
really making a science of lighting out of a Very crude art. The production 
basis falls far short of a proper one for specifying lighting in industries. At 
best, production ceases to increase appreciably after 20 foot-candles have been 
supplied. However, ease of seeing continues to increase as the intensity of 
illumination is increased to hundreds and even thousands of foot-candles in 
cases of severe visual tasks.* 

These illumination engineers are now beginning to consider 
people as human seeing machines who waste their energy in use¬ 
less work when the Illumination is inadequate. A chart of this 
wasted energy is shown in Fig. 48. This emphasis upon people 


M. Luckiesh and F. K. Moss. The Nevj Science of Lighting, 
From a letter from M. Luckiesh to the author, Oct. 5, 1934. 
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as human seeing machines brings the subject of individual dif¬ 
ferences into lighting and seeing. What may be excellent lighting 
for one individual may be poor lighting for another. For maxi¬ 
mum ease of reading, under the same general conditions, 11 
per cent of a group of 82 subjects selected 10 foot-candles; 18 
per cent, 20 foot-candles; 20 per cent, 100 foot-candles; 17 per 
cent, 200 foot-candles; i per cent, 500 foot-candles; and i per 



Medium 

Intensity of Illumination 


Fig. 48. —An interpretation of the relationships between lighting, production of 
work and the expenditure of human resources. The solid line represents the relative 
energy expanded in useful work as determined by many researches. The dotted line 
shows the total energy expanded in the performance of visual work and is a 
representation of indirect knowledge and experience rather than definite research 
results. (M. Luckiesh and F. K. Moss, Seeing, Op. cit. P. lo.) 


cent selected i,ooo foot-candles.^ If the ease of seeing is consid¬ 
ered rather than just visibility, the intensity of illumination 
should be varied in geometric increments in order to secure in¬ 
crements of improvements in seeing.^ From this principle, the 
following approximate scale of foot-candle effectiveness has been 
proposed: i, 2, 5, 10, 20, 50, 100, 200, 300, 500, 1,000. 

The effect of the intensity of illumination upon the speed of 
reading is shown in Fig. 49.® In general, the following foot- 

^M. Luckiesh and F. K. Moss. The Ne<u) Science of Lighting. Pp. 21-2. 

*M. Luckiesh and F. K. Moss. The New Science of Lighting. Pp. 20-1. 

‘The implications of the factors represented in Fig. 49 can be taken for manu¬ 
facturing as well. This opens up a large field of investigation on intensities in the 
work-world. 
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candle recommendations for common tasks of the work-world 
have been given as conservative 

100 foot-candles or more —for very severe and prolonged tasks, such as fine 
needlework, fine engraving, fine penwork, fine assembly, sewing on dark 
goods, and discrimination of fine details of low contrast, as in inspection. 

50 to 100 foot-candles —for severe and prolonged tasks, such as proof-read¬ 
ing, drafting, difficult reading, watch repairing, fine machine-work, average 
sewing and other needlework. 

20 to 50 foot-candles —for moderately critical and prolonged tasks, such as 
clerical work, ^Winary reading, common benchwork, and average sewing 
and other needlework on light goods. 

10 to 20 foot-candles —for moderate and prolonged tasks of office and fac¬ 
tory, and when not prolonged, ordinary reading and sewing on light 
goods. 

5 /o 10 foot-candles —for visually controlled work in which seeing is impor¬ 
tant, but more or less interrupted or casual and does not involve discrimi¬ 
nation of fine details or low contrasts. 

O to $ foot-candles —the danger zone for severe visual tasks, and for quick 
and certain seeing. Satisfactory for perceiving larger objects and for 
casual seeing.^ 

The quantity of light is only one of the major factors in 
lighting. The others are quality of light, spectral character of 
light, and the quality of lighting. In general, white light or aver¬ 
age daylight seems to be the logical illuminant for general use, 
with exceptions, of course. With reference to the quality of 
lighting, light sources for small areas should have high bright¬ 
ness and for large areas low brightness as the most effective 
on the basis of admitting light to the eyes. Both the immediate 
visual field or visual task and the general surroundings affect 
the quality of light. Under certain conditions, glare wastes as 
much as 80 per cent of the illumination supplied. High lights 
and shadows play important parts in seeing. Therefore, “gen¬ 
eral lighting plus supplementary lighting offers a practicable 
means for obtaining the levels of illumination to which the eyes 
are entitled.”^ 

In the past, lighting was principally an engineering science, 
but today it is a combination of a physical science—the produc¬ 
tion and control of light—and a psychophysiological science— 
the specification of light and lighting. With the introduction of 

^■M. Luckiesh and F. K. Moss. The New Science of Lighting. P. 21. 

•M. Luckiesh and F. K. Moss. The New Science of Lighting, P. 29. 
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Fig. 49.—Speed of reading. Effect of intensity of illumination upon the speed of 
reading: Curve b shows results obtained for blank type on a white paper. Curve a 
shows results for the black type on a gray paper of 23 per cent reflection-factor. 
These data represent an average of 43 observers. The curves have been arbitrarily 
crossed at 4 foot-candles so as to strikingly illustrate the difference in their shapes. 
It is seen that speed of reading does not increase rapidly beyond 16 foot-candles 
for the high contrast reading matter, but that there is no indication of an optimum 
in speed of reading for the low-contrast reading matter for the same range of foot- 
candles. (M. Luckiesh and F. K, Moss, Seeing: A Partnership of Lighting and 
Vision, Baltimore: The William & Wilkins Co. 1931. P. 223.) 


the psychological and physiological factors in seeing, Luckiesh 
introduces such subjects as the following: 


Physiologic Optics 
Visual acuity 
Speed of vision 
Contrast sensitivity 


Physiology 
Nervous tension 
Eyestrain 
Headaches 


Pathology 
Nearsightedness 
Inflammation of 
eyes 

Digestive dis¬ 
orders 


Psychology 

Impression 

Stimulation 

ConBdence 


Though the major factors of lighting have been mentioned 
briefly, still other factors enter into seeing: 

The visual task. 

The visual sense. 

Psychophysiological effects of seeing. 


The visual task is affected by the size, critical detail, level of 
brightness, contrast in brightness and color, and the time re¬ 
quired or available for seeing. Contrast has been found to be a 
very important factor in the visual task; thus, seeing requires 
a large factor of safety above the threshold of visibility. 
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Eye defects or distractions affect the efficacy of the visual task. 
When we realize that an average of 20 to 40 per cent of the 
masons, printers, and machinists have ocular or eyestrain dis¬ 
eases, that 60 to 80 per cent of the housewives, textile workers, 
chemists, and musicians, and 80 to 100 per cent of high-school 
and college students, lawyers, teachers, bookkeepers, tailors, etc., 
have such ocular and eyestrain diseases, we can realize the im¬ 
portance of such eye defects or distractions upon seeing. The 
eyes compensate for poor visual conditions and they are injured 
in doing so, but«ere slow to complain of the abuse. 

A good example is furnished by a man who had given good 
service on a punch press for eight years. His production de¬ 
creased and part of his work became defective. They over¬ 
hauled the machine and even had the manufacturer’s 
representative visit the plant to inspect the machine, but no 
defects were discovered in it. After puzzling over the decrease 
in production and the defects in the work, the worker was ex¬ 
amined physically and a defect was found in one of his eyes. 
When it was cleared up he resumed his former quality and 
quantity of production. It was also found that the low quantity 
and quality of light were partly responsible for the trouble with 
the man’s eye. 

Besides the effects mentroned above, the psychophysiological 
effects may be even greater. Long-continued periods of exacting 
visual work, the loss of sleep, lack of recreation, and various 
other factors affect seeing greatly. 

In general summary, then, adequate constant non-glare il¬ 
lumination has a human as well as a dollar and cents value. 
Because of this, the recent trend seems to be to control light for 
illumination without glare. 

In order to obtain the correct effects of lighting and seeing, 
some of the most up-to-date plants have been constructed with¬ 
out windows, but with adequate uniform non-glare artificial 
illumination. A good example of this type of illumination is that 
designed for the Simonds Saw and Steel Company at Fitchburg, 
Massachusetts. 

Though this preceding discussion of lighting involves general 
principles, there has to be an actual installation of lighting equip¬ 
ment to provide for them. It may be direct lighting, indirect, 
or semi-indirect. The lighting has been general, group, or local. 
The lights themselves may be of the mercury-vapor type or 
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the regular Mazda, or combinations of these two and others. 
Tables giving past experience in regard to spacing between out¬ 
lets and the mounting height above the work or the floor have 
been developed. 

The type of work to be performed and the working conditions 
determine the foot-candle power of lighting needed, as given 
previously in this section of this chapter. 

After the proper number of foot-candles have been deter¬ 
mined, the lighting units, their utilization and depreciation, the 
number and location of outlets, mounting heights, and light sizes 
must be determined. It is not to be inferred, however, that the 
intensity of lighting is to be left to the judgment of the manager. 
This should be measured by a foot-candle meter, for, usually, 
personal judgment of the foot-candle power of artificial light 
is poor. The proper intensity is, usually, very much less than 
outdoor actual daylight. Nevertheless, adequate lighting and 
seeing are extremely important to production and management, 
both physically and mentally. 

POWER, HEATING, AND AIR CONDITIONING 

The economical procurement and use of industry’s power is 
one of the modern industrial manager’s important problems, 
and it forces him to take advantage of improvements in meth¬ 
ods and equipment for producing that power if he is to compete 
in the open market. This is the power age. 

A few years ago boiler efficiencies ranged around 50 per cent, 
whereas today an efficiency of 80 per cent can be obtained some¬ 
what easily. Similar efficiency differences may exist between other 
types of old and new power equipment. It behooves the up-to- 
date manager to obtain his power at the lowest possible cost. As 
examples of some of the possible improvements in methods and 
power equipment, a few of the recent trends follow: develop¬ 
ment of stokers that will handle cheaper grades of coal, thereby 
saving 50 to 75 cents a ton in the cost of coal; the use of pulver¬ 
ized fuel; grouping together, at a desired point or points, more 
accurate and reliable instruments for recording pressure, tem¬ 
perature, and draft in order to make a continuous record of 
operating efficiencies; the installation of water-cooled furnace 
walls; the preheating of air; the reduction of boiler space by 
the use of the built-in features in the new-type boilers; more 
constant steam temperatures by improved superheating; the sub- 
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stitution of Diesel engines to provide power; the use of boiler 
pressures from 400 to 700 pounds per square inch instead of 
around 150 pounds; and the use of higher temperatures. 

The average costs for the typical factory power plant have 
been estimated as follows 

The following are average costs for the average factory power plant; in 
specific cases there may be a considerable variation in either direction: 

In the average factory working 48 hours a week, with a fairly steady 
power load, i kilowatt of installed generator capacity will generate approxi¬ 
mately 1,500 kilowatt-hours a year, allowing for a reasonable proportion 
of spare equipmentflPf a factory works more than 48 hours a week, this annual 
output will vary in proportion. -* 

A factory working 48 hours a week and purchasing 900,000 kilowatt-hours 
a year would need 600 kilo^tts of generator capacity, if installing its own 
plant. The plant might consist of three 200-kw. units or two 250-kw. units 
and one 125-kw. units, making it possible to shut down any unit- for repairs. 
Of course, many single-units plants operate successfully for years without 
interruption during working hours, but conservative practice calls for a spare 
unit. 

If three or more units are installed, the investment in the spare unit may 

be minimized. It is often advisable to have a small unit for periods of light 

load. 

Installation costs for the more efficient types of engine-driven generator 
units, with foundations, steam and exhaust piping, generator panels and wir¬ 
ing, will approach $100 a kilowatt in sizes up to 300 or 400 kilowatts. 

For Diesel engines this figure rs about $icx> to $120 a kilowatt. 

Interest, taxes, insurance, and amortization should be figured at lO per cent 
on the average factory power plant installation cost. On this basis the fixed 
charges per kilowatt-hour of current generated will run yi to cent. To this 
figure must also be added the cost of fuel, labor, supplies, and repairs. 

Fuel costs vary with the locality, but with average boiler conditions it may 
be assumed that i pound of soft coal will evaporate 10 pounds of water. If a 
non-condensing engine uses 40 pounds of steam a kilowatt-hour, 4 pounds of 
coal will be required to make the steam. On this basis, a ton of coal will 
produce 500 kilowatt-hours. Allowing for condensation in pipes and for lower 
efficiency under light loads, the average might be taken at 400 kilowatt-hours 
a ton. If coal costs $6 a ton, the unit fuel cost will be cents a kilowatt- 
hour. 

In some plants where the mechanical equipment is elaborate and high- 
pressure steam is required throughout the year, little or no additional labor 
may be required to operate generating equipment. Elsewhere, one or more 
additional employees may be required. Their wages must be divided among 
the total kilowatt-hours generated during the year. 

Thus, if an additional engineer receiving $2,500 a year is required, and 

^J. K. Campbell. “Find the Cheapest Source of Electrical Energy.” Factory 
Management and Maintenance, Vol. 93. No. 10. October, 1935. P. S-117-8. 
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the plant generates 1,000,000 kilowatt-hours a year, the labor cost will be 
% cent a kilowatt-hour. 

Supplies including oil, waste, packing, and ordinary repairs such as occa¬ 
sional reboring of cylinders and refitting of valves, may amount to 1 to 2 
mills a kilowatt-hour. 

Summarizing the above costs in cents per kilowatt-hour gives: 


Fixed charges . 0.60 

Fuel . 1.50 

Labor . 0.25 

Supplies and repairs. 0.15 

Total . 2.50 


It will be seen that the fuel cost accounts for all but i cent of the total. 
It is difficult to reduce the items entering into this total, but the fuel cost de¬ 
pends almost entirely upon how much of the exhaust steam can be usefully 
employed. If two-thirds of it can be utilized, which is not unusual, the net 
fuel cost will be cent, and the total cost of electricity will be cents a 
kilowatt-hour. 

A Diesel engine does not produce exhaust steam, but the fuel cost is low, 
probably below i cent a kilowatt-hour, so that the total of all the items listed 
in the above summary may be below 2 cents a kilowatt-hour. 

This estimation shows the average fuel cost to be about 6o 
per cent of the total. Therefore, it is essential to consider not 
only the price to be paid for the fuel, but also how efficiently 
that fuel is used. A low-priced fuel may result in higher furnace 
and repair costs and lower efficiencies. Nevertheless, it may be 
possible with improved equipment to use low-priced fuel and 
maintain the same efficiency. However, the locality and operating 
personnel may impose limitations upon the manager or the en¬ 
gineer in his choice of fuels. In general, efficiency depends upon 
the design and operating conditions and personnel. Each man¬ 
ager should know his power efficiencies from engineering tests 
made -by an experienced engineer. These tests should give com- 
parative inefficiencies. 

From the standpoint of operation costs it is generally con¬ 
sidered that low labor and supervision costs are not necessarily 
efficient. From the standpoint of repairs, it is a general rule that 
repairs should be made before conditions become urgent. This is 
the reason that many states require by law regular inspections of 
boilers. 

One of the principal lasting discussions among power engineers 
is the use of exhaust or waste steam. Practically all plants re¬ 
quire some heating and many require a supply of hot water and 
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Steam for their processing operations. The provision of power, 
then, is closely tied up with heating and the provision for hot 
water and steam for processing operations. If the plant does 
not require such steam and hot water for heating and processing, 
it may be lost in waste. Where there is no use for this exhaust 
steam, some companies use Diesel engines which do not have 
exhaust steam. 

Where a heating system is combined with power develop¬ 
ment, the aim of the power engineer is to maintain a heat bal¬ 
ance, that is, where there is little or no steam wasted or 
exhausted to tlT^ atmosphere at any time. In some companies 
this is difficult because o^the seasonal variations in the require¬ 
ments of steam for heating and processing. Adjustments must be 
made to the conditions of the individual plant. The requirements 
of an individual concern in the use of this exhaust steam may 
also restrict the use of certain types of power equipment. For ex¬ 
ample, if a high-temperature steam is required for an industrial 
process, a moderate-temperature boiler could not be used. Some 
of the methods of maintaining a heat balance are: by adequate 
insulation of piping and by provisions for adequate, up-to-date 
steam traps, such as the inverted bucket types which have come 
into considerable favor in recent years; by proper condensing 
equipment, an exhaust steam turbine, a steam accumulator for 
hot water storage, and other methods. However, to secure the 
most economical power and heating results all the factors must 
be carefuly considered, surveyed, and coordinated. Some of these 
considerations are that the distribution system must be arranged 
for flexibility with minimum losses, such as the multiple feeder 
system, the tree feeder system, and the ring feeder system.^ 

Besides the general distribution methods from the prime 
mover, it is essential to consider the methods of transmitting 
power from the prime mover to the driven machine, such as the 
individual drive where each machine has its own motor, or the 
group drive where two or more machines are driven from the 
common line shaft. The individual drives permit easier and 
more economical changes in plant and machine layout, wider 
variations and control of speeds, greater flexibility, and clear 
space above machines for overhead cranes and equipment; more¬ 
over, production is not seriously handicapped by the failure of 

^ See Frederic Oakhill, “Arrange for Flexible Distribution with Minimum Losses,” 
Factory Management and Maintenance, Vol. 93, No. 10, October, 1935, p. S-119. 
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one motor. One of the chief difficulties in the individual drive is 
the initial cost, which is usually from 75 to 200 per cent higher. 
Likewise, the annual fixed charges are more for individual drives 
than for group drives. Where the benefits from individual drives 
are possible and are not overbalanced by the initial cost and fixed 
charges, they should be installed, of course, considering that the 
group drive may be more suitable where the power required is 
highly variable with occasional extreme peaks and when the 
machines are in constant operation. 

In general, all power considerations for the most economical 
results should be based only upon a thorough engineering sur¬ 
vey^ of all the factors entering into the procurement and use 
of energy, steam, and heat for power heating and operating 
processes. 

In this whole discussion of the production of power at the 
most economical cost comes the question of whether it is more 
economical to purchase or to generate energy. Although the 
answer must of necessity vary according to the conditions, cer¬ 
tain trends have developed in the thinking of power engineers 
which seem to be as follows: if the demand for exhaust steam 
is small it is usually cheaper to purchase than to generate steam 
in a steam-driven plant; if a continuous supply of low-pressure 
steam is required it may be cheaper to generate than to purchase. 
This general rule is, of course, conditioned upon the maintenance 
of the proper heat balance. Also, if no low-pressure steam is 
required, it may be cheaper to install Diesel engine equipment. 

Closely connected with producing power is the heating of the 
factory. Heat has a decided physiological effect upon the worker, 
as shown in Fig. 50, and this fact should enter into the manager’s 
considerations. In recent years this subject of heating has been 
so closely associated with the subject of air conditioning that 
for the purpose of this discussion it will be included as a part of 
that subject. Air conditioning has come to involve the constant 
and simultaneous control of temperature (heating and cooling), 
humidity, air motion, distribution, and purification. Some of the 
most up-to-date companies consider the factory as one great 
production machine, closely coordinated, with all conditions con¬ 
trolled, in what is called the “controlled conditions plant.’’® 

^For sample questions of such a survey see Factory Management and Main'- 
tenance^ Vol. 93, No. 10, October, 1935, pp. S-130-1. 

•The Austin Company. Controlled Conditioned Plant, Cleveland, Ohio. 1931. 
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Not only the temperature, humidity, and purity of the air are 
controlled, but also the method of production, the work shifts, 
plant layout, quality, light, sound, color, and various other fac¬ 
tors. However, for considering air-conditioning problems, the 
American Society of Heating and Ventilating Engineers has pre 



Solid line-, in hot room, no air movements, approx. 95® F. 

Dotted line., in cold room, approx. 50® F. 

Same subject in both tests. 

Fig. 50.—Heart rate; results of exercise on an ercometer. (Harvard Fatigue Lab¬ 
oratory, Dr. D. B. Dill.) (Elton Mayo. The Human Problems of an Industrial 
Civilization. New York: Macmillan Co. 1933. P. 20.) 

pared a comfort chart giving the relationship between the rela¬ 
tive humidity in percentage and temperatures indoors as shown 
in Fig. 51. Some of the methods used to control temperature, 
humidity, and purity follow. Heating may be accomplished by 
gravity or forced circulation of the one or two pipe systems, 
usually through cast-iron radiators or pipe coils. In recent years 
the use of suspended or floor Jypes of unit heaters has come into 
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wide acceptance because of the small space required, ease of lo¬ 
cation and of control, and the simple piping system required. 

Air may be kept fresh by roof ventilators or the central or 
group forced exhaust system. The air can be warmed or cooled 
by increasing or decreasing the air motion, by controlling the 
moisture content, or by removing from or adding to the heat 



60 65 70 75 80 

Indoor Temperatures 

Fio. $1.—Comfort chart of humidities and temperatures. (Prepared by the American 
Society of Heating and Ventilating Engineers.) 

content, according to the comfort line in Fig. 51. Humidity may 
be increased by the introduction of water into the air by means 
of a fine spray or mist, or by passing the air through a spray 
of water in an enclosed chamber. Conversely, too humid air 
may be dried. Air may be purified by passing it through air 
washers, sprays of water, wetted plates, or viscous or dry filters. 

Air conditioning has great effects not only upon the people in 
the plant, but also upon the products and the profits. For ex¬ 
ample, manufacturers of the following have found air condition¬ 
ing essential to their manufacturing processes: bakery supplies, 
candy, chemicals, food, meat, photographic films, printing, tex¬ 
tile, corn and sugar products, and rayon. 
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MAINTENANCE 

The increased percentage of net property investment to the 
total assets in industry, the increased mechanization, and the 
greater emphasis upon working conditions and quality make 
maintenance management more important today than previously. 
As maintenance in a manufacturing plant is the function of main¬ 
taining buildings, machinery, and equipment in efficient operation, 
the personnel in charge of this work are primarily interested in 
the upkeep of alT^he materials and machinery so that they will 
operate efficiently when the^^ are needed. This involves the main¬ 
tenance of buildings, mechanical and electrical machinery, and 
services. The maintenanfe of buildings involves: the upkeep of 
roofs, walls, floors, painting, lockers, and washrooms; heating 
and air conditioning; piping and plumbing; cleaning; landscap¬ 
ing; and minor construction. The maintenance of mechanical 
and electrical machinery and equipment involves: the services 
in connection with the power supply, transmission, and distribu¬ 
tion, motive and control application and upkeep, the inspection, 
cleaning, lubrication, and upkeep of production equipment, light¬ 
ing, safety, and welding services; and maintenance and stores 
services. 

In recent years there have developed certain methods of main¬ 
tenance, such as the regular periodic inspection and checking of 
the different phases of maintenance. Elevator gates are checked 
daily, scales weekly, pumps monthly, electric lamps semi-an¬ 
nually, and power equipment annually. With these standard in¬ 
spection times and approved standards for actually making the 
inspections, and with adequate records of those inspections and 
accurate costs, maintenance may be controlled to be the least 
ratio to production costs. Assistance to that end may be ob¬ 
tained by budget and time allowances for maintenance work. 
Some companies set standards on the time allowed for perform¬ 
ing maintenance service and offer incentives for better than the 
standard achievement. By such methods as these, maintenance is 
organized and managed at the least cost. 

WASTE 

Closely allied to the management of materials is that of waste 
in industry, because material waste may be more readily seen 
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than other wastes, such as the waste of human energy. Waste 
is attributable to:^ 

1. Low production caused by faulty management of materials, plant, equip¬ 
ment, and men, such as faulty material, design, production, and labor control, 
the lack of cost control, research, ineffective workmanship, and faulty sales 
policies. 

2. Interrupted production, caused by idle men, idle materials, idle plants, 
and idle equipment. 

3. Restricted production intentionally caused by owners, management, or 
labor. 

4. Lost production caused by ill health, physical defects, and industrial 
accidents. 

To eliminate waste in industry the American Engineering 
Council recommended the following opportunities and responsi¬ 
bilities : 

I. Responsibility of management. 

Improvement of organization and executive control. 

Production control. 

Balancing productive capacity and demand. 

Development of purchasing schedules. 

Elimination of cancellations and curtailment of returns. 

Correlation of production schedules with sales policies. 

Inspection. 

Maintenance of plant and equipment. 

Uniform cost accounting. 

Methods of wage payment. 

Standardization of product. 

Standardization of materials. 

Standardization of equipment. 

Performance standardization. 

Management and workers. 

Prevention of accidents. 

Research. 

II . Responsibility of labor. 

For increasing production. 

For standardization of work. 

For changing rules regarding restrictions. 

For improving health and reducing accidents. 

For improving industrial relations. 

III. Responsibility of owners. 

IV. Responsibility of the public. 

Need of public interest. 

Style changes. 

^Adapted from the American Engineering Council, Waste In Industry, New 
York; McGraw-Hill Book Co., 1921. p. 8. 




248 


MATERIALS, MACHINERY, AND MAINTENANCE 


Distribution of demand. 

Community cooperation with industry. 

V. Opportunity of trade associations. 

Work for comprehensive organizations. 

Industrial standardization. 

VI. Opportunity for governmental assistance. 

National industrial information service. 

A national statistical service. 

Principles for adjustment and settlement of labor disputes. 

Public health policy. 

National proyjgm for industrial rehabilitation. 

Nation-wide program of industrial standardization. 

Revision of federal laws. 

Though the American^Engineering Council has proposed an 
excellent method for the elimination of waste, it still behooves 
the individual manager to decrease the types of waste which 
have been mentioned here, through better management or by 
making use of the waste products themselves. Examples of the 
use of waste products' are: the making of wallboard from the 
waste product of a cane sugar mill, and the manufacture of 
chemicals from the waste products of the steel mill. Similar ex¬ 
amples which could be cited indefinitely emphasize the need for 
each manager to consider the use of the waste products of his 
plant. Some companies have-waste-reduction campaigns and com¬ 
petitions, by means of the consequent publicity reducing waste 
to a minimum. 


SPECIAL ASSIGNMENTS 
General 

I. Report on one of the following methods of a particular company, organi¬ 
zation, or department. 

a. Plant location and layout. 

b. Plant construction. 

c. Purchasing. 

d. Materials handling. 

e. Stores. 

f. Selection of machinery. 

g. Lighting. 

h. Power production and heating. 

i. Air conditioning. 

j. Maintenance. 

k. Waste reduction. 


Plant Location 

2 . Locate a plant in a certain locality and tell why it was located there. 
Assume the product. 
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3. Select several companies and tell briefly why they were located where 
they are. 


Plant Layout 

4. Report on the old and new layouts of a company or department which 
has made a recent change in layouts. 

5. Devise a new layout to replace an old one which now exists, such as a 
room, house, etc., in which you have considerable activity. 

6. Report on “Four Floors to One** by J. A. Buser, Factory Management 
and Maintenance j VoL 94, No. 4, April, 1936, pp. 148 et seq. (Include both 
old and new layout of the Motor Division of the Cadillac Motor Car Co.) 

7. Report on A. H. Mogensen, “What*s Happening to Plant Layout,** 
Reprint Factory Management and Maintenance j 1931-5. 

Purchasing 

8. Report on the specifications for purchasing certain material, such as steel, 
a boiler, a motor, etc. 

9. Apply the purchasing procedure given in the section on purchasing in 
this chapter to the personal purchase of some article or material. 

Machinery and Equipment 

10. Consider the purchase of a new coal-handling and ash-handling system 
for a heating plant. Use the A.S.M.E. formula for determining the wisdom 
of making this particular purchase. 

a. Explain where (e.g., from what sources) you would have obtained 
the following data: 

(1) That no saving in labor overhead (burden) will result from 
the new installation. 

(2) That there will be no saving through increased production. 

(3) That the scrap value of the old system is the same as its 
unamortized value. 

(4) That the new system will be used for full normal time opera¬ 
tion. 

(5) That Tb = zcTo, 

(6) That $40 = yearly cost of power and supplies. 

(7) That 6 = the percentage to be realized on the investment. 

(8) That $1,000= the appraised value for taxing purposes. 

(9) That 2 = the percentage allowed to provide for insurance. 

(10) That $1,500 is the appraised value for insurance. 

(11) That 10 = the percentage for depreciation. 

(12) That 10 = the percentage for upkeep. 

(13) That $1,618 = the total cost of the new equipment including 
installation and auxiliary equipment. 

(14) That 7 = the number of employees. 

(15) That $600 = the annual labor saving. 

b. What are the annual fixed charges on the new equipment? 
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c. Find the maximum investment justified by the debit and credit fac¬ 
tors given? 

d. What yearly profit do you expect from operation of the new system? 

e. In how many years could you pay for the new system? 

Power, Heating, and Air Conditioning 

11. Report on the details of a new (a) power, (b) heating, or (c) air- 
conditioning installation in a company. 

12 . Report on the best type of (a) power, (b) heating, or (c) air-condi¬ 
tioning equipment for a particular company. 
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MANUFACTURING 


Manufacturing involves the control of production from the 
raw material tcwhe finished stock by the best and cheapest 
method, so that the product will be of the best quality and deliv¬ 
ered at the required time. It is the determination of what shall be 
produced, and how, wheu, where, and why it shall be produced. 
It is production that adds value to the material manufactured, 
and is the wealth-producing process of industry. 

The scientific control of manufacturing or production en¬ 
deavors to prevent difficulties by setting and maintaining stand¬ 
ards of production. It is based on recorded data and facts rather 
than empirical personal opinion. Manufacturing or production 
control involves the following functions: 

1. Issuance of orders. 

2 . Planning, designing, and engineering. 

3. Routing. 

4. Scheduling. 

5. Dispatching. 

6. Inspection. 

The White Sewing Machine Company^ combines under its 
production control department the following functions: 


Planning. 
Scheduling. 
Dispatching. 
Time keeping. 
Pay roll. 


Cost. 

Purchasing. 

Supplies, raw material, and finished 
parts stock rooms, and receiving. 


The methods of controlling manufacturing will depend upon 
the manufacturing processes. For example, if the material flows 
continuously from the raw material at one end of the factory 
to the finished stock at the other end, the manufacturing will in¬ 
volve a regular sequence of operations. If the industry is a job- 


^Oscar Grothe (Vice-President, White Sewing Machine Co.). Control Points in 
Manufacturing Expenditures. New York: American Management Assoc* Produc¬ 
tion Executives* Series No. 56. 1927. P. 7. 
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order manufacturing concern where each order involves different 
processes, the control of manufacturing may be more compli¬ 
cated and necessitate a change of procedure with each job order. 
Often industries have both types of production. For example, 
a concern may have the same general type of product produced 
in a continuous flow of production, but with slight variations 
adapted to the demands of different customers. 

In some companies the production planning is done by a com¬ 
mittee composed of the heads of the various functional depart¬ 
ments. For example, in one plant of the American Steel 
Foundries in the Calumet district of Indiana, which employs 
about 450 men, a planning committee composed of six members 
meets daily at eleven o’clock to do the planning for the man- 
facturing. The committee consists of the following members; 
(l) the chief mechanical engineer, chairman; (2) superinten¬ 
dent of the forging department; (3) superintendent of the spring 
department; (4) foreman of tools and dies; (5) assistant to 
the works manager; and (6) special engineer, secretary. 

This committee discusses the best methods, materials, and 
machines to be used on each job in order to effect the lowest 
possible cost and attain the best quality. The chairman is re¬ 
sponsible for all recommendations made and for the fulfillment 
of those recommendations. The other members are responsible 
for their particular divisions of the planning which is decided 
upon at the daily meeting of the planning committee. In addi¬ 
tion to the planning, the dispatching is delegated through this 
committee. 

Whatever the type of manufacturing process, or the size of 
the company, production control usually involves issuance of 
orders, planning, routing, scheduling, dispatching, and inspection. 

ISSUANCE OF ORDERS 

The manufacturing process starts with an order to manufac¬ 
ture from the president or the manufacturing executive of the 
company. In the job-order concern it may result from a sales 
order. In a company manufacturing the same type of products 
continuously it may be the result of a sales estimate made by the 
chief executive. 

The manufacturing orders are, in turn, broken down into pro¬ 
duction orders for each product, into work orders for each part, 
into operation orders for each operation on each part. The 
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operation and work orders set the manufacturing process in mo¬ 
tion and form the basis for the issuance of material, instructions 
for performing the work, the authorization of the worker to 
produce, and the inspection and moving of the material worked 
upon. However, before these work orders can be issued, the 
production must be planned, the product must be designed, and 
the engineering work must be performed. 

PLANNING AND ENGINEERING 

Planning«is the most important part of the manufacturing. 
It involves thinking tl^rough the whole production process from 
beginning to end for the required quality and quantity at the 
proper time and by^the best and most economical method. Be¬ 
fore the production is actually begun the whole manufacturing 
process is gone through. Methods, materials, machines, and 
men to be employed in the production process are considered in 
advance. Planning endeavors to solve the problems of design and 
engineering, routing, scheduling, and Inspection before the pro¬ 
duction difficulties occur. 

There are two general phases of the management of manu¬ 
facturing or production control—the first, that of planning, and 
second, that of carrying out what has been planned. The first 
phase involves the design and engineering of the product, such 
as the preparation of drawings and blueprints, tools, jigs, and 
fixtures, the material to be used and the specifications for this 
material, the collection of data on present and new machinery 
needed, the determination of feeds, speeds, power, times and 
costs, capacities, stores, inspection methods, and wage incentive 
methods. A centralized engineering department usually makes 
the design and does the engineering work involved in the manu¬ 
facturing procedure. Examples of these departmental divisions 
are to be found in the Procter and Gamble Company, Delco- 
Remy Corporation, and Leeds and Northrup Company. 

Tbe Procter and Gamble Company has the following de¬ 
partments in its engineering division: (i) the construction de¬ 
partment, consisting of design and drafting, construction, and 
appraisal and records; (2) heat and power department, con¬ 
sisting of steam, power, refrigeration, and drafting sections; 
(3) mechanical development department, consisting of material 
standards, automatic machinery, and process engineering sec¬ 
tions; and (4) an engineering department for a separate plant. 
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The engineering department of the Delco-Remy Corporation 
consists of (i) the model shop, (2) engineering laboratory, (3) 
engineering design, (4) drafting and blueprinting, (5) and a 
special product (Horn) laboratory. 

The engineering department of the Leeds and Northrup Com¬ 
pany maintains the following activities:^ 

a. The preparation of designs, drawings, specifications, and bills of material 
for regular and special products. 

b. Seeing that each production order going into the shop is accompanied 
with the proper drawings, specifications, etc. 

c. Estimating costs upon special apparatus. 

d. Preparation of directions. 

e. Continual scanning of designs with the view to improvement from the 
standpoint of quality or cost of production, or both. 

f. Consultation with the sales department concerning customers* require¬ 
ments. 

g. The development of new lines of products. 

h. Patent activities. 

i. What is commonly termed pure research work—that type of research 
work which does not necessarily have any immediate practical application 
but which results in spreading the bounds of human knowledge. 

From these we might define, generally, the functions of the 
engineering department as (i) designing, drafting, and blue¬ 
printing, (2) setting standards and preparing specifications, (3) 
providing tools and machinery, (4) construction, (5) heat, 
power, and light, (6) research, and (7) testing and inspection. 

Another general definition of engineering may be obtained 
from the various subjects taught in a high-grade engineering 
college or university. 

When the design and engineering work with the drawings, 
tools, machine capacities, work instructions, and the other en¬ 
gineering methods of manufacturing are completed, the planning 
can then proceed towards the coordination of the various factors 
of production control. Figure 52 shows the factors entering 
into production control in the Ross Gear and Tool Company, 
from the time the raw material enters the plant until it is 
shipped. 

From the individual production control plans. Dean Kimball 
has diagrammed manufacturing procedure in general, as shown 

^C. S. Redding. “Research and Development Departments: Their Function, 
Activities, and Relation to Other Departments.” Research and Development De¬ 
partments. Production Executive Series; No. 78. New York; American Manage¬ 
ment Association. 1929. Pp. 4-5. 
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in Fig. 53, to comprise planning, engineering, routing, dispatch¬ 
ing, and inspection. 

Before the general procedure can be started, however, it is 
necessary to know the exact amounts of the product or products 
to be manufactured. Sometimes these amounts to be manufac¬ 
tured are stated on the executive production orders, but if large 
quantities are to be produced it may be economical to break down 



Fig. 52.—Chart of planning production control. (Prepared by W. K. Creson, Chief 
Engineer, Ross Gear and Tool Company, Lafayette, Indiana. 1935.) 


the mass production into the most economical lot sizes of manu¬ 
facture. In recent years much discussion and many calculations 
of the most economical lot sizes to manufacture have been car¬ 
ried on. Formulas have even been developed for calculating the 
proper quantities. An excellent one was developed by Professor 
Norton as follows: 

Formula for Calculating 
Economic Lot Sizes in Manufacturing^ 

Q — the lot size (pieces per lot). 

Q, = the economic lot size (pieces per lot). 

S = total preparation cost per lot (dollars), including cost 
of preparing manufacturing orders, cost of setting up 

^Paul T. Norton, Jr. Mechanical Engineering, October, 1933. Pp. 608-9. 

Sec also Paul T. Norton, Jr., ‘‘Economic Lot Sizes in Manufacturing,’’ Blacks¬ 
burg, Va., Bulletin of the Virginia Polytechnic Institute, Vol. XXVII, No. 6, April, 
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Fig. 53.—Diagram of manufacturing procedure. (D. S. Kimball. Principles of 
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machines, and any similar costs that are independent 
of the number of pieces in the lot. 

P = pieces made per day. 

U = pieces used per day. 

N = days worked per year. 

C = material, direct labor, and overhead per piece, dollars. 

A = cost of storing one piece for one year, dollars. 

B = taxes, insurance, etc., per cent per year on inventory. 

I = desired return on capital, per cent per year. 

V = total amount charged against each piece: (a) for prep- 
arafion costs, including costs in production control de¬ 
partment as "Veil as cost of machine set-ups; (b) for 
material, direct labor, and factory overhead; and (c) for 
storage charges, including desired return on capital. 

“For the sake of simplicity we shall neglect the preparation 
cost per piece in figuring the capital tied up in inventory. We 
shall also assume that the total amount per piece for material, 
direct labor, and factory overhead C Vill be charged from the 
time that production begins. The errors due to these assumptions 
will be minor in most cases and it will be noted that they tend 
to cancel each other. After the lot size has been determined 
under these assumptions, it is a very simple matter to establish 
the relationship between the various unit costs for the lot size 
that has been decided upon and to adjust the lot size, although 
such adjustment will rarely be necessary. 

“It is customary in analyses of this sort to assume that the 
consumption rate will be uniform, in which case the average time 
that any piece is tied up in production and storage will be Q/iU 
days, or Q/2NU years. If the demand is markedly seasonal and 
the amount of capital tied up in inventory is considerable, it may 
be desirable to manufacture in lots of different size during dif¬ 
ferent seasons. The proper lot size for each season may be de¬ 
termined by simply using the proper consumption rate. 

Unit cost for taxes, insurance, etc.. 

Unit charge for return on capital 



Unit cost of storage space 


( 3 ) 
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“It is assumed that storage space must be provided for the 
maximum number to be placed in storage for lot Q. The fraction 
of the lot that goes in storage is {P — U)/P. 

“Where P is very large in comparison with C/, the number for 
which storage must be provided is practically Q, 

“The total charges per piece, incident to storage, are the sum 
of (i), (2), and (3), and may be written 


iB+l)C+2j(^i-^ 

2M7 


Q=kq 


( 4 ) 


“The total charges against each piece will be 


F = 

dQ 


Q 


+ C+KQ 


“ ^ + °+ 


( 5 ) 

( 6 ) 


dV 

V will be a minimum when -ypr = o, and therefore the lot 
size for minimum V may be found from the formula 



( 7 ) 


“This simple formula is quite similar in appearance to many 
economic lot size formulas that have been developed in the 
past, but as will be shown presently, it includes important factors 
that are ordinarily neglected. 

Formula (7) may be written: 

“This shows that, for the economic lot size, the unit prepara¬ 
tion charges are equal to the unit charges incident to storage. 
This relationship is useful where it is desired to solve a problem 
of this sort by cut-and-try or graphical methods. 

“While the approximately constant unit cost of material, 
direct labor, and factory overhead C does not appear directly 
in the final formula, it does affect the economic lot size because 
fir is a function of C.” 

In considering economical lot sizes in general, diminishing 
returns may result from a continued increase in the lot size. As 
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a simple example, if the cost of material per piece is 50 cents, 
the cost of labor—50 cents, the cost to set up the machine to 
produce it is $5.00, then the cost to manufacture one piece on 
that machine would be $0.50 + $0.50 + $5.00 =* $6.00 per 
piece. 

10 pieces would cost lO X $0.50 + lO X $0.50 4 * $5*00 = $15.00 or $1.50 
per piece. 

100 pieces would cost 100 X $0.50 + 100 X $0.50 4 -$5-oo = $105.00 or 
$1.05 ijijj piece. 

1,000 pieces would cost i ,000 X $0.50 4 - i ,000 X $0.50 4 - $5*00 = $i ,005.00 
or $1,005 per piec?. 

10,000 pieces would cost 10,000 X $0.50 4 - 10,000 X $0.50 4 - $5.00 = 
$10,005.00 or $M0OO5 per piece. 

In the cases of the quantities of 1,000 and 10,000 pieces, the 
cost per piece in 1,000 lots is but little different from that of 
producing 10,000, and probably not great enough to effect a 
lower price on the product. If the cost of the machine is con¬ 
sidered, a point will be reached where an increase in the number 
manufactured will not materially decrease the unit cost of pro¬ 
duction, because the fixed costs may prevent a lower unit cost. 
There will then be a diminishing return with the increase of 
production. Sometimes the added return may even be less than 
the added overhead to actualize the added return. Nevertheless, 
the idea of diminishing returns should be carefully considered in 
every calculation of the economical lot size of manufacture. 

ROUTING 

After the production has been planned, the engineering per¬ 
formed, and the most economical lot sizes selected, each part 
of each product must be routed through the plant. The various 
operations on each part are determined and the best and cheapest 
sequence is selected. In order to accomplish this, the capacities 
of each machine must be known. Then the machines should be 
placed so that the best sequence of operations results, or the 
operations routed to the machines in the most economical man¬ 
ner, depending upon whether the machine layout of the plant 
is for straight-line production or by functions. 

The routings of operations and parts are made so that each 
part will be ready for its assembly or sub-assembly at the proper 
time. Some companies have a progressive assembly with sub- 
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Fig. 54. —^Routing layout of the Chevrolet Motor Company, Baltimore, Maryland. 
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production lines and assemblies leading into the progressive as¬ 
sembly, such as those shown in the Chevrolet Plant in Fig. 54. 

Other companies first prepare a general routing which the 
different models of the same or similar products are to take. 
Such a routing for the Ross Gear and Tool Company is shown 
in Fig. 55. 

The Chevrolet and Ross Gear and Tool Company routings 
emphasize that adequate layout, discussed in the previous chap¬ 
ter, is essential to economical routing. 

Routing shows the path which the products are to take. But 
after the path has been designated it is necessary to schedule 
the times when each operation on each part shall be performed. 
This is scheduling in the manufacturing procedure. 

SCHEDULING 

Routing is the designation of where the work is to be done. 
Scheduling is the determination of when the work is to be per¬ 
formed on each part of each assembly of each model of each 
product. This is accomplished by means of a master schedule, a 
part schedule, and an operation schedule. The master schedule 
is a composite schedule of the work of the whole plant; it is 
broken down into its different departments, with a schedule of 
each job and each operation so that each part will be finished 
at the proper time for sub-assembly, and each sub-assembly fin¬ 
ished at the correct time for final assembly. This process is shown 
graphically in Fig. 56 for a typical product carried out by the 
detailed operations, the parts, the sub-assemblies, and final as¬ 
sembly. 

In recent years some companies have used a method of sched¬ 
uling each operation or all operations so that they will be com¬ 
pleted or meet the final assembly of the parts at the latest possible 
time and yet be on schedule, rather than performing the opera¬ 
tion or making the part and storing it for the final assembly. 
This process of delaying the operation until the last possible 
time prevents storage of the product from the time It is finished 
until it is assembled. It saves on the investment involved in 
storage because the material is not purchased until the operations 
are ready to be performed on the material. Also it keeps the 
department or person doing the job or operation alert and pro¬ 
ducing exactly on schedule. 

If there is a delay in the assembly caused by the delay of one 
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part, some companies consider it a fault of the management. If 
continued delays occur in furnishing a part for an assembly, the 
work of the department or person performing the operations is 
investigated and the difficulty corrected. This keeps the manage¬ 
ment of that department operating efficiently. 

The difference between the method of producing each part or 
performing each operation as soon as possible after the order is 
placed and the new method of delaying each operation or part 


Operations 



Fig. 56.—Chart showing a sequence of scheduling production. 


as long as possible, may be shown diagrammatically as in Fig. 
57, a —the old method, and b —the new procedure. 

After the production schedule has been made it is necessary 
to control production according to that schedule. A greatly used 
tool of management for controlling production is the Gantt 
chart, which was first developed by the late H. L. Gantt, the 
prominent industrial and management engineer. Figure 5 8 and 
b shows Gantt man record and machine record charts. After 
each man’s name on the chart there is a codified diagram repre¬ 
senting the amount of work a man should do or should have 
done, the estimated time for the work done, the cumulative time, 
etc., as shown on the diagram. From a comparison of the work 
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actually done to what should have been done, the idle time of 
each man can easily be determined and visually seen from the 
chart with the reason for the idleness or lost time. A total can 
then be made for a department from the records of the different 
individuals in the department and the work done can be com¬ 
pared with what should have been done. The foreman or super¬ 
visor can be held responsible for the idle time in his department. 
A master schedule can be made showing the work of each depart¬ 
ment and the entire company. Interdepartmental comparisons 
can be made from the master chart. 


Time 



Time 

Start Finish 



A • Old Method B - New Method 

Fio. 57.—Chart showing two plans of scheduling production of eight parts of an 

assembly. 


A machine record chart can be maintained for each machine 
showing the work capacity of the machine and the work that 
was actually performed on it. Mr. Gantt made out periodic 
idleness reports for both men and machines. The Gantt charts 
have been found to be an excellent means of controlling produc¬ 
tion. Many companies control production just by means of figures 
without charting the results for a visual record. 

The Gantt chart has been adapted not only to the fields of 
production control but also to sales and various other types of 
business and industrial activities where a comparison of the 
work accomplished and the work which should have been done 
is desirable. 

Some companies have devised what is often called a control 
board for maintaining and visualizing their master schedule. 
This control board contains a number of horizontal rows, one 
for each machine or job with the space after each machine or 
job divided into columns of days or periods of work. Below each 
the exact work that should be performed on that machine at 
that particular time is posted after each machine. The visual 
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A-MAN RECORD CHART FOR- 


DEPARTMENT 


Week Ending 



Key for Man Record Chart: 

I I I I I 1 =The amount of work a man should have done in a day, and also the time taken to do the job. 

-- Estimated time for work done. 

——-— = Time on job for which we have no estimates. 

■■■■■■ = Cumulative esITmated time for work done. 

■ "•■i*=Total time used on work not estimated. 

The portion of the daily space through which no line Is drawn shows how much the man has fallen behind 
what he was expected to do. The reasons for his falling behind are indicated by the following symbols: 
A = Absent I = Lack of Instruction V = Holiday 

D = Defective work M= Lack of or defective material X = Reason not clear 

Green Operator T= Tool troubles, or lack of tools 


B.MACHINE RECORD CHART^ 


DEPARTMENT 


Week Ending 


Tues. 25 I Wed. 26 f Thurs. 27 Pri. 28 



Key for Machine Record Chart: 

' = Time machine was working. 

I II I I = Cumulative working time of individual machines 
mmmmmmm = Cumulative working time of a group of machines. 

The portion of the space through which no lines are drawn represents the time the machine was idle. 
The reasons for idleness are indicated by the following symbols: 

H = Lack of help R = Repairs 

M = Lack of or defective material T = Lack of tools or tool trouble 

P = Lack of power Wr: Lack of work 


Fig. 58.—Gantt Charts. (From; Gantt, H. L., Organization for Work. New York; 
Harcourt, Brace and Howe. 1919. 115 pages. Also see Wallace Clark, The Gantt 
Chart.) 
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check is maintained to show what was actually performed and 
to show delays, idleness times, and losses. 

After the schedule has been made and the control board set 
up it is necessary to follow through and dispatch the work as 
scheduled. 


DISPATCHING 

The dispatching of work involves (i) the issuance of instruc¬ 
tions, blueprints, and orders to perform the work; (2) authori¬ 
zations for the issuance of material, tools, jigs, and fixtures; 
(3) the recording of times of starting and completions of opera¬ 
tions, jobs, and products; (4) keeping the work in process and 



Fig. 59.—Diagram of dispatch rack for tabulating machine cards, 

seeing that materials are moved from one job to another; (5)* 
adjustments of schedules to keep each person working and each 
machine in operation. It is necessary to have dispatched at all 
times sufficient work for each man to maintain a continuous 
uninterrupted performance of his work. The typical method of 
doing this is to keep each worker supplied with orders, instruc¬ 
tions, blueprints, etc., for (i) the job in process, (2) the next 
job, and (3) jobs ahead. Often a rack with three sections for 
these three divisions of work is maintained where at all times 
the orders and instructions for each worker’s present job, next 
job, and jobs ahead are available. Efficient management always 
plans and dispatches enough work to keep each man continually 
busy. 

Some companies combine the control board and the dispatch- 
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ing rack, and orders in the form of tabulating machine cards 
are issued for each job or each operation, the cards being put 
in order of desired performance and under the desired date on 
the control-dispatch board. Figure 59 is a diagram of a section 
of the control-dispatch board of one plant, and Fig. 60 shows 
the Hollerith job card used as an order in dispatching the work. 
Times of starting and completing the work are recorded and 
tabulated quickly by machine for labor and other costs, as well 
as information which the management can use in controlling 
manufacturing. 


/ 1 2 3 4 6 6 7 6 6 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 

/ 1234567 8^ 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 I 6 17 18 19 20 
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STD. PTS. OR TIME 
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m 
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AMOUNT 

PCS. DONE 

POINTS 

DRAWING NO. 

OPERATION NAME OR DESCRIPTION OF WORK 

PROD. CTR. SERVED 

BAL REQUIRED 

GANG LEADER 

UNIT REPAIRED 




ACCOUNT NO. 

OPERATION NO. 

RACK NO. 

DIE OR JIG NO. 

ORDER NO. 


BSi 



m 


L/0 OR S/A NO. 

NEXT OPERATION 


MAN HOURS 


iimgiiiii 

ISSUED BY 1 CLERK | FOREMAN | 



Fig. 60. —^Tabulating machine card used as a job order. 


Though the manufacturing may be planned, routed, scheduled, 
and dispatched adequately there must be a check upon the 
quality of the product. Modern management inspects its prod¬ 
ucts so that they will be of the desired quality and will not be 
returned. 


INSPECTION 

Inspection involves the control of the quality of the product. 
Though the engineering department designs and lays out the 
product and the production department produces it, the inspec¬ 
tion department determines whether they have engineered and 
produced it of the required quality. Inspection is judicial in its 
nature, because it signifies to the engineering and production de¬ 
partments whether they have produced a product which meets 
the specification standards and required quality. Its object is to 
discover in advance, if pjjssible, any errors in workmanship that 
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will prevent the product from becoming a finished unit, as well 
as to discover any imperfect work after completion. 

The typical inspection department verifies all purchased parts 
and designs, makes and repairs the gauges, and checks the vari¬ 
ous tolerances allowed. The principal function is that of checking 
by inspection to see whether the products manufactured meet 
the designs and specifications for those products, and finally that 
of inspecting the finished product to see that it meets the cus¬ 
tomer’s order and operation efficiency. 

Many methods of inspection now exist. Some companies select 
a sample of the production instead of inspecting all of it. Some 
companies inspect the first and last pieces produced. Various 
ways^ have been used for the selection of the quantities and prod¬ 
ucts to be inspected. 

Besides the sampling methods it is necessary for some com¬ 
panies to inspect every product which they produce or every 
process performed. For example, the boiler companies are re¬ 
quired to X-ray every boiler weld, and guarantee by means of 
X-ray photographs that certain specifications have been met. 

Whether inspection is done on a sample or on all of the prod¬ 
ucts the end result is to guarantee to the management that the 
quality of the product is that specified by the customer or by 
the management itself. An example of an excellent inspection de¬ 
partment is that of the Delco-Remy Corporation, which has been 
described by Mr. W. F. KimbalF as follows: 

It is the Inspection Department’s duty to see that all material, parts, and 
assemblies are either purchased or manufactured by the various plants, to con¬ 
form to the specifications and blueprints furnished by the Engineering Depart¬ 
ment; to keep in close touch with all of the manufacturing departments, to 
inspect and advise them as to how the parts are conforming to these specifica¬ 
tions so that scrapped parts and labor might be held to minimum; to test 
the equipment, after it is assembled, to the proper test specification; to call 
upon the companies using our equipment and report any trouble that may occur 
or any condition in these plants which might be a detriment to our equipment; 
and to report the proper count of good parts or units to the Cost Department 
so that employees can be paid. 

In looking over the organization chart of our company, we find the Chief 
Inspector reporting directly to the General Manager, thus establishing this 
Department as a separate organization, however, working parallel with the 

^See W. A. Shewhart, The Economic Control of Quality of Manufactured 
Product, New York, D. Van Nostrand Co., 1931. 

® Prepared for the author by W. F. Kimball, Inspection Department, Delco-Remy 
Division, General Motors Corp., Anderson, Ind., 1935. 
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Engineering and Production Departments. In some industries, Inspection is 
united with Service, Engineering or the Factory Manager. It depends largely 
on the ability of the Chief Inspector as to whom he shall report or to the 
extent of his duties. 

In outlining the organization under the Chief Inspector, the best results 
have been obtained by the so-called line and staff organization. This consists 
of the Supervisors of Inspection in each plant and their assistants, foremen, 
inspectors and group leader-inspectors. This makes up the chain of command 
through whom instructions pass from the Chief Inspector to the individual 
inspector at the bench. The staff organization consists of the office force who 
help the Inspector in the pursuit of his duties, and the traveling in¬ 

spectors who contact the various customers to whom our products are sold. 

The responsibility of the Inspection Department comprises a number of 
things that, strictly speaking, are not entirely inspection, but are related to it 
and are economical!)^ included with Inspection to secure a more complete 
control of quality. Therefore, under our present set-up it is charged with the 
responsibility of the following: 

1. Receiving inspection on raw materials and purchased parts. 

2. Gauge designing, gauge making and repairing. 

3. By-products Department. 

4. Gauge and Part Checking Department. 

5. F'inal inspection. 

It is the duty of the Receiving Inspection Department to receive and check, 
for physical and chemical properties, all material and parts purchased by the 
Corporation. Should the material not meet the specifications as specified by 
the Engineering Department, it is rejected and held for instructions from the 
purveyor, these being obtained through the Purchasing Department. 

Inspection has a gauge design and a gauge manufacturing department. 
After a new product or part is designed by the Engineering Department, the 
Inspection Gauge Design Department immediately designs the necessary fix¬ 
tures and gauges and has them manufactured so that they will be ready for 
use when Production has the parts finished. In some organizations, this work 
is done by the Tool Division. The reason for separating these phases is that 
one serves as a check upon the other. The Tool Division designs the proper 
tools for Production, and Inspection designs the proper gauges to check these 
tools. Also Inspection assumes the responsibility for the proper setting of the 
gauges used by Inspection and of those used by Production. 

The By-products or Salvage Department is controlled by Inspection. It is 
to this department that all defective material is returned from the plants 
for salvage credit to the company. Also, all units or parts found defective in 
the field or at the customer’s plants are returned through this department 
and the credit or debit is made to the proper party. The point to keep in 
mind is that all parts returned, either defective or for observation, are cleared 
through this department. It is through this method that all defective material 
is kept from the regular production flow. 

It is the Salvage Department’s duty to check all defective material received, 
as to its salvage value. This material is either reoperated, reclaimed or sold 
for scrap. Should any of the units or parts returned be of salvage worth they 
are sent to the departments ^in which they were made and the good parts 
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reinstated into the Production flow, the credit for these parts being given 
to the account under which the units or parts were returned. 

It is very imperative that all new parts be submitted to Inspection for 
check before the job is run. This is done so that in case tools are defective, 
defective parts will not be made. This is just one of the many precautions 
taken by the Inspection Department in the further control of scrap. Likewise, 
all new units are checked for mechanical dimensions according to the blueprint 
in order that the unit will fit in the place designed for it by the customer. 
Such dimensions are usually called “Customer’s Mounting.” 

It is imperative that parts assembled by our customers be given a closer 
inspection than parts assembled in our plant. This must be done, because the 
customer pays only for good pieces, and parts must assemble with the least 
amount of trouble. Parts assembled by ourselves which might not be according 
to specifications can be reoperated easily or adjustments made, to correct for 
the trouble. In a number of cases, where parts are not inspected before assem¬ 
bly, the defective parts are caught in the assembling process. The cost in¬ 
volved in this procedure is less, in some cases, than the inspection cost. 

After the parts have passed inspection in the respective parts-making de¬ 
partment and have been issued to the assembling department, it may be assumed 
with reasonable assurance that they can be assembled satisfactorily. There is 
a tendency, however, for parts to be passed from the parts-making departments 
which do not quite meet up to the standards outlined by the Engineering De¬ 
partment. The quality of these parts slips away from the desired standards 
so gradually that they are hard to detect in these departments. 

For this reason, a final inspection is made on these parts after they have 
been assembled in the^ Final Assembly Department. 

Usually this reinspection may seem unwarranted; however, should trouble 
be encountered in the Assembly Department, the Final Inspection will have 
the parts checked and the information passed directly and speedily back to the 
department manufacturing the part. It is in this manner that the Final In¬ 
spection obtains information of value for the entire shop. 

It is the duty of the Final Inspection to test and measure all parts and 
units to the specifications given by the Engineering Department and in most 
cases to pack the products suitable for shipment to the customer. 

PRODUCTION CONTROL DIVISION OF THE SERVEL COMPANY 

In order to exemplify some of the principles of the manage¬ 
ment of manufacturing and production control discussed in this 
chapter, a description of the production methods of the Servel 
Company follows: 

Production Control Division of Servel, Inc.‘ 

Functions 

(a) To provide materials for fabricating and assembling schedules—the 
proper kind, the proper quantity, and at the proper time. 

^Prepared by Fred T. Creech, Superintendent, Production Control Division, 
Servel, Inc., Evansville, Ind., 1936. 
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(b) To store productive materials and feed to fabricating and assembling 
departments as required. 

(c) To schedule and follow up the production of each fabricating and as¬ 
sembling department to the end that the finished product is available in kind and 
quantity to fill promptly all sales requirements. 

(d) To move all material between departments and plants in the course 
of fabricating and assembling. 

(e) To store the finished product and ship it in accordance with sales 
orders. 

(f) To furnish Traffic Service in routeing shipments, quoting tariffs, filing 
claims for^vercharge and damages, and tracing inbound and outbound 
shipments. 

Organization 

So that a particular individual can be held responsible for the fulfillment 
of each function of the Production Control Division, the division is divided 
into six functional groups or departments: 

Group “A” is the Materials Control Dept., which is responsible for the 
acquisition of material. 

Group “B” is the Stores Dept, and Lupiber Yard, which stores material 
and delivers as required. 

Group ‘^C” is the Dispatch Dept., which schedules, follows up, and co¬ 
ordinates the manufacturing activities of all productive departments. 

Group “D^* is the Motor Transport Dept., which with motor trucks, 
tractors, trailers, electric lift, and hand trucks moves all material between 
departments and plants. 

Group ‘‘E” is the Shipping Dept. 

Group “F” is the Traffic Dept. 


Methods 

The first step in the control of materials is the determination of usage or 
in other words “how much of this or that kind of material” is required to 
build a refrigerator. 

The determination of material usage per job is the function of the specifica¬ 
tions section of the Materials Control Dept. This information is derived from 
Bills of Material prepared and published by the Engineering Dept., from part 
blueprints from which stock per piece, blank sizes, etc., are taken, and some¬ 
times by actual experience in the shop, using monthly consumption, test runs, 
etc. 

It is necessary to compile this information but once, i.e., when the model 
is released by the Engineering Dept, and revised thereafter only when changes 
in design are made by the Engineering Dept. 

The material usage (stock per piece and pieces per job) is then posted by 
the Materials Control Clerks to their stock record cards. 

The Master Manufacturing Schedule covering the quantities and models 
to be built each month is issued to Production Control Division by the Budget 
Dept, after consultation with the Sales Manager and the President. Seventy 
days is allowed between date of issue and start of finished production. 
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Upon receipt of the Master Manufacturing Schedule, it is necessary for 
the Materials Control Clerks to project it into material, raw, semi-finished, 
and finished in order to determine total requirements. By having usage per 
job already shown on stock records, this is simply a matter of multiplying 
total units scheduled by usage per job and adding an allowance for scrap. 

Requisitions are then prepared and forwarded to the Purchasing Dept. 
These requisitions carry a tentative delivery date which is of value to our 
vendors in procuring their materials and arranging for their own processes. 

The control of material is divided into commodities with a man or group 
of men in charge of each. Following is the present grouping of commodities 
in the Materials Control Dept.: 

1. Tubing. 

2. Sheet metal. 

3. Bar and strip stock. 

4. Lumber. 

5. Purchased B/P parts. 

6. Standard parts. 

7. Bulk materials. 

8. Crates and printed matter. 

The next step in both Materials and Production Control is the preparation 
of the Assembly Schedule. The Assembly Schedule is prepared jointly by the 
Production Control Manager, Supervisor of Materials Control, and Chief 
Dispatcher and covers the models and quantities released eighteen days prior 
by the Budget Dept, in the Master Manufacturing Schedule. However, the 
assembly is broken down into lots of standard runs for the purpose of (i) 
bringing in material and (2) scheduling lots of parts and sub-assemblies 
through fabricating departments. 

The Assembly Schedules spread the month^s requirements of finished product 
over the final assembly lines at an even rate per day. All other schedules for 
parts and sub-assemblies, as well as the releasing of material, is predicated 
on this monthly assembly schedule of finished product. 

As soon as it is issued the Materials Control Clerks begin releasing ma¬ 
terial through the Purchasing Dept. The reverse side of the traveling requisi¬ 
tion card is used for this purpose and a definite date on which each lot of 
material is to be shipped is stated on the releases. In releasing material, in¬ 
bound transit time and our own processing time are taken into consideration 
on each and every lot of material. 

However, different classes of material are not released in exactly the same 
manner. Material is roughly grouped into four classes when being released, 
viz.: 

1. Entire month’s supply. 

2. Groups. 

3. Lots. 

4. Days. 

In other words, when releasing small inexpensive parts, the entire month’s 
requirements (#i above) are brought in at one time. This is also true of steel 
for small punch presses and automatic screw machines where we run our 
entire month’s requirements of one part in one continuous run. 



274 


MANUFACTURING 


Other items, bulkier and more expensive, are brought in in ten days* supply 
or groups (#2 above). 

Other items which are expensive and tie up considerable money in inven¬ 
tory and also create a storage problem are brought in in lots as required by 
the fabricating departments. Sheet steel is a good example of this class (#3 
above). 

Bulky materials, such as insulation, crates, etc., are brought in almost daily 
(#4 above). 

After Materials Control Clerks have given Purchasing Dept, the shipping 
dates on all material necessary for an assembly schedule, they are not relieved 
of their responsibility until the material is actually in our possession. In other 
words, thfj^ must, through the follow-up section of the Purchasing Dept., 
keep themselves informed, and if delays in delivery occur, furnish substitute 
material or arrange for a change in schedule. 

The Materials Control Clerks also prepare fabrication schedules for indi¬ 
vidual parts to be made in our own shops. They are required to do this as 
they must show amount aqd kinds of raw materials to be used. 

Actual production of parts, sub-assemblies, and finished product is controlled 
in the shop by the Dispatch Dept. The finished product assembly schedule is 
detailed by the Chief Dispatcher who also prepares all other incidental as¬ 
sembly schedules, such as refrigerating utiits, thermostats, burners, insulation 
assemblies, etc., all of which are predicated on the finished product assembly 
schedule. 

All parts fabrication schedules are turned over to him by the Materials 
Control Clerks and he in turn sends them to his departmental dispatchers. 

At the time the Detailed Final Assembly schedule is issued to the shop, a 
schedule of lots is issued. This is merely a letter listing each lot that is to 
be built during the month, showing lot number, model number, quantity, and 
date to start on final assembly. Lot numbers are also shown on the face of 
the assembly schedules. 

Dispatchers are able, from the schedule of lots, or the Assembly Schedule, 
to determine when a part must be produced in their individual departments, 
because the fabricating schedule on parts which are made out by the Mate¬ 
rials Control Clerks, carry the same lot number as the lot number on the 
Assembly Schedule for which the parts are to be used. 

The dispatcher then has a list of parts to be produced in his department 
and a means of telling when each one is needed. His next step is to transpose 
the quantities to a spread sheet, placing the items under dates that are satis¬ 
factory. In doing this, he considers the processing time on each item and the 
machine load. It is necessary for him to stagger the items on his spread sheet 
so that, when several items are run on one machine, he will start the first 
item early enough to have time to finish the last item by the time it is needed. 

After he has planned his schedule, the next step is to find out if the material 
is available. If not, a shortage report is turned in to the Materials Control 
Group. 

When each part in a primary department is ready to be started, the dis¬ 
patcher notifies the foreman and stores by means of a starting ticket. If the 
part he needs is a purchased finished part, he gets it from the storeroom by 
means of a dispatch sheet. 
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When parts are completed, group production reports are made out by the 
Inspectors. The dispatchers post these daily on their spread sheets and show 
the plus or minus condition on each item. This information indicates the parts 
that need the most attention. 

Dispatchers are required to keep themselves informed on the condition of 
production on all items. They point out to the foremen the parts that need 
personal attention. 

The follow-up part of dispatching consumes much more time than the 
planning of the schedules. Dispatchers are responsible for this function, al¬ 
though in most cases there are stockchasers who do the follow-up. 

In short, the Dispatch department are the “watch-dogs” of material in 
process. They plan the schedules, follow up to see that they are enforced, 
watch to see that material is properly used, see that reports on production, 
scrap, etc., are properly made; they are responsible for having material at 
each point when needed and are obliged to have no more than is needed so 
that material turnover will be as rapid as possible. 

SPECIAL ASSIGNMENTS 

1. Describe the manufacturing or production control procedure of an indi¬ 
vidual plant or department of a manufacturing company. 

2 . Report the details of the procedures of performing the following func¬ 
tions in an individual plant: 

A. Planning. 

B. Engineering. 

C. Routing, scheduling, and dispatching. 

D. Inspection. 

E. The determination of the proper economical lot size to manufacture. 

3. Report on Selected References 4 (a); 4 (b). 
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MARKETING 

Early industry could sell its products easily. The problem of 
marketfflg was not so important to management then as it is 
today. In 1850, fhe cost of marketing was only about 20 per 
cent of the sale price; in 1900, 40 per cent; and today it is esti¬ 
mated generally to cost about 50 per cent of the selling price. 
As industry grew in this country much attention was paid to 
production, whereas efficiency in marketing was not similarly 
investigated. Because production was then the more urgent need 
of management, greater attention was paid to it than to mar¬ 
keting. As the cost of marketing is equal to the other factors 
of management, we should apply the scientific method to it as 
well as to the others. Also, with the growth of industry, the 
gap between the consumer and the manufacturer has become so 
great that the present-day management needs to lessen that gap 
by modern marketing methods. 

From the economical point of view, products have a place 
and time utility. A product must be at the place of demand at 
the time it is demanded to have its full utility. The fact that 
the product is at the right place at the right time gives it its 
time and place utility. It may be necessary then for the modern 
manager to provide his products at the place where they are 
demanded and at the time they are demanded, in order to create 
the place and time utility. Commodities, then, must not only be 
produced but also transported and sold when and where they 
are demanded, or a demand must be created for them through 
advertising. When the modern manager must develop a time 
and place utility for his product, marketing becomes a very im¬ 
portant phase of management. 

The subject of marketing can be approached from several 
standpoints—that of the product, the agency doing the market¬ 
ing, and the functions involved in marketing. The modern man¬ 
ager may have to consider all these approaches, but because 
marketing is a function of management let us consider it from 
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the functional standpoint. The functions of marketing may be 
considered as: (i) the market analysis, or consumer research; 
(2) selling the product; and (3) advertising and publicity. 

MARKET ANALYSIS 

With the large gap between the producer and the final con¬ 
sumer, the modern manager finds it difficult to know the con¬ 
sumer’s needs, tastes, and desires with reference to his product. 
Likewise he may not know what the consumer’s knowledge of 
his particular product and service is. The market analysis en¬ 
deavors to provide this information for the manager.^ 

In order to find out marketing facts, what customers want 
and know with reference to their products, some companies carry 
on consumer research. The General Motors Corporation has 
added customer research to their management functions as shown 
in Fig. 61, given below: 



Fig. 61.—Chain chart of the General Motors Corporation’s management functions. 

In 1933, the staff of the Customer Research Department of 
General Motors interviewed personally 35,000 motorists, and 
invited more than 1,400,000 persons to indicate their needs, 
tastes, and desires with reference to automobiles. The informa¬ 
tion collected through these interviews and questionnaires was 
used in the development and sale of the company’s products. 

In recent years industry in general has been making more of 
an effort to analyze its markets. The Bureau of Foreign and 


^See also H. G. Weaver, “Consumer Research and Consumer Education,” An- 
nals of the American Academy of Political and Social Science, November, 1935. 
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Domestic Commerce of the United States Department of Com¬ 
merce recommends that, even before an investment is made in 
the manufacture of a new product, the marketing, origination, 
and production factors of the product should be thoroughly 
studied; the Bureau has provided an excellent check sheet^ for 
that purpose. Fig. 62. The same studies and considerations 
should apply to the study of the marketing of an old product. 

In general, a market analysis may be made by the following 
method^ 

1. An investigation 'vf internal company records, census data, and general 
marketing information. 

2. Interviews wijJ; customers and consumers. 

3. Questionnaires to consumers and customers. 

4. Marketing field tests of the product. 

In some companies a great deal of valuable marketing infor¬ 
mation can be obtained from sales records. For example, it may 
be found that most of the profits of the company are being 
made by product X, whereas product Y may be being produced 
at a loss. A detailed analysis of the purchasers and purchases, 
and the advertising of the products, may show the weak points 
in the marketing efforts and suggest remedies for the difficulties 
discovered. A study of marketing costs, product sales, and, in 
fact, the details of the entire marketing procedure may throw 
light upon inefficiencies and improve the marketing functions 
and management in general. 

Besides the internal records there are many market research 
sources,^ such as the different departments of federal, state, and 
local governments, colleges, universities, and federations, pub¬ 
lishers of books and trade directories, commercial marketing or¬ 
ganizations, advertising agencies, chambers of commerce, and 
trade associations. 

The census of manufacturers and the latest population census 
figures should throw light upon marketing geography and give 
to the modern manager a rough survey of his possible markets. 
The United States Census Bureau divides the United States into 
nine regional areas: New England States, Central Atlantic, 

^Bureau of Foreign and Domestic Commerce^ United States Department of 
Commerce. Check Sheet —Introduction of New Consumer Products, Market Re¬ 
search Scries 7. Washington, D. C. September, 1935. 

* See Market Research Sources, United States Department of Commerce, Bureau 
of Finance and Domestic Commerce. Domestic Commerce, Series 55. 1936. 
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Southwestern, Midwest, Central Northwestern, West Mid¬ 
continent, Gulf Southwest, Pacific Northwest, and Pacific South¬ 
west. Increases and decreases in population, land areas, and 
population per square mile are given not only for the regional 
areas, but also for each state, county, and city. The wages in 
these regions, states, counties, and cities can be determined. The 
different types of occupations, the numbers of persons in them, 
and various other types of valuable marketing information can 
be found, from which might be determined the methods of mar¬ 
keting and the amount of marketing effort that should be put 
forth in different sales areas. It can be very inefficient, from the 
standpoint of marketing, to put forth the same effort in different 
localities where the market possibilities are unequal, as shown 
in Table XIV. 


TABLE XIV 

Distribution of Salesman’s Time Compared with Potential 
Industrial Market* 



Percentage of 

Percentage of 
actual sales- 


potential 

man’s time 

Area 

market 

spent in 1932 

Cleveland. 

. 27 .S 

41.3 

Pittsburgh. 

. 25.2 

13.2 

Erie. 

. II.5 

15 I 

Youngstown. 

. 10.1 

4.2 

Canton. 

....... 9.7 

4 9 

Akron. 

. 8 .S 

II .2 

Wheeling. 

. 7-5 

10.1 


100.0 

100.0 


* E. Hedges, “Market Analysis—An Aid to Profitable Selling.” The Management Review. March, 1933. P. 73. 

In general a study of as many market research sources as 
practicable is essential to the effective management of marketing. 

Some companies use interviews to find the marketing and other 
facts concerning their products. Interviewers are trained in the 
methods of making contacts with customers and consumers, and 
to find out the marketing difficulties, such as trouble with sales¬ 
men, weak points in advertising, and the customers’ and con¬ 
sumers’ viewpoints toward the product. 

A sampling of the customers or consumers is made and the 
trained interviewers are sent to them for the facts about the 
product. These facts are then analyzed for the improvement of 
the marketing function. For a product which has been in service 
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old customers may be interviewed, and for a new product the 
possible consumers may be selected for interviewing. Usually it 
is not possible to interview all customers and consumers, so a 
random sampling is made of the sales field. A small number of 
interviews selected properly may produce just as good results as 
a larger number.^ 

In recent years many market analyses have been made by 
means of questionnaires sent by mail to the customers and con¬ 
sumers. fl^number of types of questionnaires may be used, such 
as “Yes” and answers to questions, multiple choice, and 

limited, weighted, or free unrestricted expressions of opinion. 

The General Motors Corporation has laid down the follow¬ 
ing ground rules for framing questions and questionnaires 

1. We cannot be satisfied in shaping the question merely so that it can be 
understood. Design it so carefully that it simply cannot be misunderstood. 

2. In dealing with technical features, emphasize not the mechanical con¬ 
struction but the effects attained through such construction. 

3. Observe the rules of good etiquette, and guard against ballyhoo and in¬ 
sincerity. Be good natured; but avoid being a “smart Alec.” 

4. Employ phraseology that is common usage with the consumer, even 
though such phraseology may not represent the best scientific terminology. 

5. Remember that we are asking the consumer to do us a favor. Observe 
the principle of “give ^nd get.” Since generally speaking the kind of people 
to whom we are catering cannot be bought by any pecuniary rewards within our 
reach, our giving must be in the nature of information or mental satisfaction. 

6. Questions regarding any series of items, the answers to which are to 
be compiled on a relative basis, should be asked the same way. 

7. Needless to say, every effort should be put forth to guard against any¬ 
thing that will create a bias in the mind of the buyer. 

8. The arrangement or continuity of questions should be such as to facili¬ 
tate the recipient’s flow of thought. People have difficulty in shifting their 
minds back and forth from one thing to another. 

9. To get maximum value out of consumer research findings, it is neces¬ 
sary to ask questions the same way year after year. As a corollary to this, 
spare no pains to get the questions right—right from the start. 

A sample of a questionnaire used by the General Motors Cor¬ 
poration in 1936 is shown in Fig. 63. 

Marketing questionnaires are usually sent by mail, but some¬ 
times they are delivered by salesmen and others. Some companies 
use a section of their advertising space as a questionnaire to 

^Sce Psychological Corporation. **How Many Interviews Are Necessary for Re¬ 
sults of a Certain Accuracy.” New York. 1934. 

*H. G. Weaver. American Marketing Journal. Vol. I. No. 3. July, 1934. Pp. 
216-7. 







This information is requested because it will 
help us in our statistical comparisons. 


THE «FACE’» OF THE CAR 

Most people identify cars by their front end. 
Thus the radiator is a very important item 
of appearance. 

Which of these styles 
do YOU like best? 



'In contrast to most mechanical products (or rather ta 
a greater degree than is the case with many other 
mechanical products) motor car design must give 
consideration to style as well as utility." 


'Industrial history-in fact CTVTLJZATION itseU dates 
back to the first wheel-the GREATEST, perhaps, of 


ALL INVENTIONS." 


-CHARLES F. KETTERING 


Do you favor the tendency towards 
S TREAMLININ G 
□ Yes GNo 


Whattvoe WHEELS do vou arefer? 



REAR CONTOUR S 
What is your preference? 



Q Smooth Contour Q Built-in Trunk 


Of all the cars on the market, and without 
regard to price, which would you say is the 

BEST LOOKING?_ 


-ART IS NOT A THING SSPAIUTB AND APART -ART IS 
ONLY THS BEST WAY OF DOING THINGS.” 


Fig. 63. —Sample of questionnaire used by General Motors Corporation in customer 
research. (Reprinted with the permission of the Company.) 
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deto^ine what the consumers or customers want. The results 
of tne questionnaires are analyzed and used to devise or improve 
marketing methods and the products. Some companies even pro¬ 
duce a limited number of products, take them to the consumers, 
who actually try them out, to see how they sell and how they are 
liked. The company obtains suggestions, from which the prod¬ 
ucts and marketing methods are improved to meet the needs, 
tastes, and desires of the consumers. 

Besides the market analysis, the modern manager may be able 
to maJii£ a saving by analysis of the distribution and transporta¬ 
tion methods as-^they relate to the marketing of products. Be¬ 
cause of this, some companies make detailed studies of the 
methods of twnsporting commodities from their factories to 
different localities, or raw materials from different localities to 
their plants. These studies have revealed the shortest routes of 
transportation and thereby saving in transportation cost, and in 
the end, less distribution cost. 

' SELLING THE PRODUCT 

Af^er modern management knows what the consumer wants 
and produces it, there is still the job of selling the product and 
building an organization to perform the sales functions. The 
type of sales organization will naturally depend upon the product 
or products, the methods of marketing, and the methods of dis¬ 
tribution. If the product is small and requires many sales to a 
large number of customers, the organization will probably be 
different from that for a large product or one sold to only rela¬ 
tively few customers. Similarly, the sales organization of a small 
company may be different from that of a large one. 

Almost every company has a number of possible methods of 
distribution: (i) selling direct to the consumer, (2) selling to 
the retailer, (3) selling to the wholesaler who sells to the re¬ 
tailer who sells to the consumer, or (4) selling to the broker, 
and in turn to the jobber, to the retailer, and to the consumer. 
There may even be variations of these methods; for example, a 
company may sell to a mail-order house directly, or through a 
jobber, or through a broker. Some companies find combinations 
of these methods more successful than just one. A thorough 
study of the products, the company, the markets, and the dif¬ 
ferent methods of distribution should result in the selection of 
the proper type of sales organization. 
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If a company handles its pwn sales problems, several types 
of organizations are possible. It may have a sales manager who 
has charge of all the selling of the product. The sales territory 
may be divided into districts with someone in charge of each dis¬ 
trict, or the salesmen may go directly from the central sales office 
without having definite segregated districts. 

Besides the strictly sales function, the marketing division 
usually has the advertising and publicity, and the market analysis 
and planning functions, under the manager of marketing or the 
sales manager. These functions are usually included under mar¬ 
keting even in the different types of sales organizations whether 
it be centralized or by districts. Another method of organization 
is to divide the sales functions according to products, having 
someone in charge of the sale of each product or group of prod¬ 
ucts, such as the manager of sales of gears, pumps, compressors, 
or engines. If the company is large enough it may have a sales¬ 
man for each one of these products in each sales district. 

Whatever the type of sales organization, every company has 
the job of actually selling its products—salesmanship—whether 
it has numerous small sales each year or relatively few large 
sales to a small number of customers. 

In recent years certain effective sales procedures have been 
developed to sell products. The best ones endeavor to apply the 
scientific method to selling. This application consists of the 
following: 

1. The collection of facts, 

a. Thorough knowledge of the facts about the product and the prin¬ 
ciples of salesmanship. 

b. Development of prospective customers from possible consumers. 

C. Collection of information about prospective customers. 

d. Determination of motives for buying the product. 

2. The classification of the facts. 

a. Adaptation of the facts about the product to the customer’s needs. 

b. The presentation of the facts to the customer by means of an in¬ 
terview, demonstration of the product, etc. 

c. Meeting objections. 

3. The closing of the sale based upon the facts. 

4. Service and follow-up. 

From the viewpoint of management, the collection of facts 
about the product involves not only the collection of detailed 
information about the products but also the preparation of those 
facts in such a form that the salesman will understand them 
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thoroughly and also in such a manner that the salesman can 
present them convincingly to the customer in the way that the 
management desires. Some companies prepare books of facts 
giving general, detailed, and technical information which the 
salesman can use in presenting the proper facts to the customer. 
Examples are the Janitrol Fact Book of the Surface Combustion 
Corporation, and the information booklet on electric Hotpoint 
ranges and water heaters, issued by the General Electric Com¬ 
pany. Modern management should not be content with simply 
providing the facts about the product but also should see that 
the salesmen are familiar with those facts, with the principles 
of salesmanship,^and with the methods of selling. 

Numerous books have been written concerning the principles 
and methods of selling, but in the last few years there seems to 
be a growing opinion that the generalizations or general prin¬ 
ciples of salesmanship cannot be used similarly with different 
products but that they must be adapted to the particular prod¬ 
uct being sold. This has led a number of companies to prepare 
sales manuals for their specific product or products. An excel¬ 
lent example of such a sales manual is that of the Surface Com¬ 
bustion Corporation. These manuals usually contain a history 
of the company, the methods of developing prospects, preparing 
for the sale, the methods of interviewing, making demonstra¬ 
tions, meeting objections, and closing the sale, as applied to the 
specific product of the company. Such manuals include not only 
facts about the product or products but also the principles of 
salesmanship. 

The principles of salesmanship have been stated in a great 
many ways. The methods of stating them will vary with almost 
every writer on salesmanship and every salesman, because sell¬ 
ing is such an individual matter between each salesman and 
every customer. In general, however, we can say that these prin¬ 
ciples involve the steps given previously in the outline of the 
application of the scientific method to selling. In sequence, they 
involve first the development of prospects. In selling heating 
equipment, for example, prospects might be sought by door-to- 
door canvassing, direct selling, and the taking of a census of 
prospects from home owners’ lists, auto owners’ lists, builders 
and contractors, neighbors of owners, lists of physicians, lawyers, 
city officials, and industrial officials, stores, churches, various 
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clubs, societies, and other organizations. The development of 
prospects for the purchase of electric motors involves different 
sources, but in general the first step is to obtain as complete a 
list of prospects as possible through search and research. After 
the prospects have been determined, the second step is to obtain 
as full financial, personal, family, and other information as pos¬ 
sible about the prospects. Thirdly, comes the pre-approach— 
thinking through the interview with the immediate prospect and 
adapting the facts about the product to those about the prospect. 

After going through this pre-approach, the final steps are to 
gain an interview courteously, demonstrate the product care¬ 
fully, present the facts to the customer, meet the objections, and 
close the sale. 

Knox^ says that the following are some of the fundamental 
laws of selling: 

First, you cannot antagonize and influence at the same time. 

Second, what an individual does not understand, his tendency is to oppose. 

Third, the Law of Self-Interest. This is one of the most fundamental laws 
of human nature from the standpoint of salesmanship. 

The seven mental steps indicated below are the psychological engineering 
processes by which you can tunnel through the thickest skull and into the 
head and heart of the prospect: 

First, he must be met personally, and thus the introduction is the first step. 

Second, his attention must be attracted favorably toward the article offered 
for sale. To do this the salesman is required to quickly create a pleasurable 
sensation in the prospective customer’s mind. The reason many salesmen do 
not get a hearing is that they fail to make a good impression on the outset. 

Third, the interest of the prospect must be aroused. 

Fourth, the salesman must convince the prospect that it is to his advantage 
to buy. 

Fifth, the salesman must create a desire for his proposition. 

Sixth, he must make his prospective customer resolve to get it. 

Seventh, and most important, he must know how to close the order. 

This selling procedure is represented graphically in Fig. 64. 

P. Y. Tumy,^ after a number of years of successful selling 
experience, has found the following four rules of making sales: 
The salesman must show the gain to the buyer after buying; 
emphasize and prove the quality of the product; instill confi- 

^J. S. Knox. Salesmanship and Business Efficiency. Oak Park, Ill.: The Knox 
Business Book Co. 1936. Pp. 173-5. 

® In charge of sales for the General Electric Company at Grand Rapids, Michi¬ 
gan. These principles of salesmanship were given by Mr. Tumy to the author’s 
students. 
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dence on the part of the buyer in the seller; and explain who in 
other sales has profited by purchasing the product or products. 

Much has been said about the general buying motives of cus¬ 
tomers, Books on salesmanship and psychology analyze the mo- 


TooJuijisy 


Called to phone 

Continuity Brokoi 


Price too high 

Don’t want it 

Can’t afford it 

Not now ■ Later on 



Mind goes off at tangent 


Mind goes back to arrow, but 
leaves when called away. 


Interested, but price too high. 


Mind brought back to arrow when 
convinced of value, but not sure 
he wants it. 

Desires it, but not sure he can 
afford it. 


Decides to buy- later on. 

Mind led to arrow at Resolve, but 
left it by deciding not to buy till 
later. 

Decides to act now. 


Fig. 64. —The Mental Law of Sale Chart. The crooked lines on the left indicate 
where prospective buyer’s mind left the arrow as a result of objections. The straight 
lines back to arrow indicate power of salesman. (J. S. Knox. Op. cit. P. 174.) 


tives which inspire people to buy. Russell^ has given the fol¬ 
lowing as the principal buying motives: (i) money gain, (2) 
pride, (3) imitation, (4) desire for knowledge, (5) possession, 
(6) health, (7) fear, (8) physical pleasure or comfort, (9) 
love of others, and (10) play. 

^ A. Russell. Textbook of Salesmanship. New York; McGraw-Hill Book Co. 1933. 
Pp. 80-4. ^ 
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If salesmanship could be approached from a generalized view¬ 
point, perhaps such a list as this would be adequate, but as sell¬ 
ing is such an individual matter, there has grown up in the last 
few years the idea that the buying motives applicable to each 
specific product being sold should be determined and applied to 
that specific product instead of considering a product from the 
standpoint of general buying motives. For example, one sales 
organization found the following buying motives applicable to 
their particular product in the order given by customers: (i) 
money, (2) utility, (3) caution, (4) pride, and (5) pleasure. 
As a general principle, then, the motives by which people buy 
a certain product should be investigated and determined, as well 
as the facts which will arouse those motives in the customer as 
they relate to the specific product. Those motives which apply 
to the specific product should then be stressed to the individual 
customer in the manner in which they will appeal to that particu¬ 
lar person. 

Whatever the appeal or the motive stressed, the customer will 
usually have objections. One of the principles in many of the 
sales manuals is, “Don’t argue,” Meet the objection by facts 
even if it takes an additional interview. 

After the objections have been met, the closing of the sale is 
important because oftentimes a salesman says too much. When¬ 
ever a sales representative feels that the moment has arrived 
when the customer is satisfied with the product, he should at¬ 
tempt to close the sale. The salesman should practically always 
ask for the order. If “No” is given, “Why?” can be asked. 
Again objections should be met with possibly a summary of the 
real reasons for buying. Ask for the order and close the sale. 

With many products the sale is not the final step, A satisfied 
customer means service in following up the sale. In the near 
future service on the product may be one of the most important 
features of selling. However, at present the follow-up and serv¬ 
ice are important, and should be taken care of adequately and 
well. 


ADVERTISING, PUBLICITY, AND PUBLIC RELATIONS 

After analysis of the market and the development of a sales 
organization, and along with the actual selling, goes the adver¬ 
tising of the product or products. Advertising in recent years 
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has become practically a profession in itself. It has been studied 
scientifically from the psychological and other viewpoints. 

The result sought from advertising is to sell products. 

In light of direct research with the readers of advertising, 
Jenkins^ has given the following as the psychological aims of an 
advertisement: 

I. The primary aim of advertising is always to influence human action. 
Since the copy theme or advertising message has been found to be the chief 
means of influencing action, this must be brought to its most effective level. 
This '##1 involve a search for a specific copy theme in a particular market 
at a particular tim^, 

II. The accessory aims of advertising include all steps necessary to make 
the total advertisement an effective governor of action. Since it is not necessary 
to obtain maxirnal effectiveness, general rules from other researches will be 
adequate to guide the handling of these accessory features. Typical accessory 
features include those items designed to: 

1. Secure and hold the attention of the reader. 

2. Make a clear and coherent impression. 

3. Make an impression which will last for a time. 

The modern manager has the job of having advertising mate¬ 
rial prepared to accomplish those aims with a specific copy theme 
or advertising message for the particular commodity, market, 
and time.^ This emphasizes then that generalized advertising is 
greatly out of date, and that strict specificity of the advertising 
of the product concerned is in order. 

Although these aims may apply to all types of advertising in 
newspapers and journals, radio, general publicity, handbills, 
posters, etc., the type employed will, of course, depend upon the 
product, the company, and the marketing methods, the type pro¬ 
ducing the most sales being used the most. The test of the type 
to employ and, in fact, of all advertising is the measured results 
in increased sales or replies from the advertisements. 

The measure of advertising cannot in many cases be deter¬ 
mined by the personal opinion of the manager or his advertising 
department, but should be measured by the results of the specific 
.ad or ads. Advertising can be measured by the use of return 
coupons on the advertising copy, by obtaining the opinions of 
a number of persons who have seen the advertisement or who 
purchased the product because of the advertising, by comparison 

‘J. G. Jenkins. Psychology in Business and Industry, New York: John Wiley & 
Sons. 1935. P. 259. 

*J. G. Jenkins. Op. cit. P. 257. 
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of sales volume in one locality to that in another where different 
advertisements were used, by interviewing a sample of the read¬ 
ing public after the appearance of the advertisements in a cer¬ 
tain locality, and by the recall of the ads by persons who have 
seen them. The trend in recent years in advertising seems to 
be to apply the advertising, and especially the central theme 
of the copy, to the specific buying motives as they relate to the 
particular product and not to general buying motives. 

Besides the direct advertising, much can be obtained along 
this line from general publicity of the company and its product. 
For example, in 1936, there appeared many articles on aluminum 
and its manufacture, celebrating the fiftieth anniversary of the 
discovery of aluminum. This not only gave interesting facts 
about aluminum, but indirectly advertised the product. 

Some companies ask their officers and sales forces to make 
speeches about their companies and products, realizing that it 
is good advertising and publicity for the companies and products. 

A large steel company teaches its sales force public speaking 
and endeavors to improve the personality of its salesmen and 
representatives who deal with the public, to “selF’ the company 
and its product, because they consider that the personality of 
the company is judged by that of its people, and that, if the 
company’s representatives have good personalities and can pre¬ 
sent well the facts about the company and its products, those 
actions will reflect favorably to the company and its repre¬ 
sentatives. 

A number of companies, in recent years, have established 
public relations departments to promote satisfactory relations 
between the company, its employees, and the public in general. 
This has been especially true of the public service companies. 
Also, some industrial concerns have found it necessary to pro¬ 
tect their interests from extreme criticism and governmental 
regulations by promoting their interests in communities and in 
governmental bodies. With the possible trend toward the more 
strict regulations of industry and business as exemplified by the 
National Recovery Act, the National Labor Relations Bill, and 
various New Deal legislation after 1933, the modern manager 
may find it necessary to participate more and more in community, 
public, and governmental affairs in order to promote the inter¬ 
est of his company and protect himself from too strict regula¬ 
tions of his management. 
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SPECIAL ASSIGNMENTS 

1. Lay out a market analysis program for a particular product in a special 
locality at a selected time. (Assume product, locality, and time.) 

2 . Report in detail the following of a particular company: (a) the sales 
organization and functions, (b) the making of a market analysis, (c) methods 
of advertising and publicity, (d) the sales manual. 

3. Prepare a sales brief for a selected product, giving the buying motives and 
how you would appeal to them. 

4. Outline the methods of selling a particular product (assume the product). 

5. Prepare an advertisement for a product (select the product). 

6. RUlurt on the subject of cooperative marketing. (See Selected References 
on cooperative marketing at end of this chapter.) 
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MEASURES OF MANAGEMENT 

In recent years management has had to measure its per¬ 
formance by the actual results shown. Without some proof or 
measure of its performance management has not completed its 
job. Some of the methods of measuring management are; (i) " 
research; (2) profits and budgets; (3) performance ratios, per¬ 
centages, indexes, rates, comparisons, efficiencies, and physical 
quantities; and (4) social service. 

RESEARCH 

Research is important to the management from two stand¬ 
points: from that of measuring the results of management; and 
from that of general industrial research for the purpose of find¬ 
ing new products, improving quality, reducing costs, using by¬ 
products, and developing new fields of application. 

One of the important methods of finding what management 
has accomplished is through research, which is the application 
of the scientific method to the results accomplished by manage¬ 
ment. This would mean the collection of the facts about those 
results, the classification of those facts, and the maintenance of 
those methods and results which the facts prove are the best 
for management. From the standpoint of new management 
methods, a similar procedure of approach can be used. That is, 
the collection of facts about the new method, the classification 
of the facts about the new method with reference to the ad¬ 
vantages and disadvantages of it in comparison with the old, 
and the selection or rejection of the new method based upon the 
facts obtained. Therefore management should apply the scien¬ 
tific method to its old as well as its new methods. Although man¬ 
agement research as such is concerned principally with the man¬ 
agement methods, the whole subject of industrial research is 
vital to the advancement of industry in general or any company 
in particular. 

Industrial research has a broader aspect than purely manage- 
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ment research, because it can be pure research on some funda¬ 
mental industrial or technical problem, practical research on new 
products or problems, or the development of old products into 
new forms or new uses. 

The National Research Council found the following emphases 
in the industrial research programs in 1932: 

1. New products—38 per cent. 

2. Improved quality—37 per cent. 

3. Reduction in production costs—19 per cent. 

4. *^he development of new fields of application—5 per cent. 

5. By-product^i per cent. 

With reference to the development of new products. Dr. E. R. 
Weidlein, DiTector of the Mellon Institute for Industrial Re¬ 
search, has given the following stages in all research that cul¬ 
minates in a new branch of manufacture: 

1. The scientific investigation (basic production research) that effects the 
new product or process. 

2. Production research, first on the sub-commercial scale and then on the 
factory scale, to determine plant operating procedure, raw materials and their 
handling, and plant manufacturing costs and output. 

3. Commercial or merchandising research, which has for its aim, through 
cooperative study by the research laboratory and the production and sales 
departments, the obtaining of complete information respecting present and 
probable future markets for the novel product or products. Hand in hand 
with the market analyses there must be conducted consumer tests or service 
trials. Then, too, the research laboratory must be constantly alert for possible 
new commercial applications.^ 

In other words, this may be considered from two angles, 
fundamental research and applied research, followed by the 
placing of the results of applied research into manufacturing 
and on the market. The average manager may think that most 
of the things with reference to his business have been discov¬ 
ered, but if he should obtain the services of an expert research 
engineer he might soon learn differently. If he would attend 
the meetings of such organizations as the Chemical Foundation, 
Inc., and the Farm Chemurgic Council, he might realize the 
vast amount of research that is yet needed in industry on such 
products and materials as power alcohol, starches and sugars, 
plastics; cellulose, soybeans, insecticides, and fertilizers. Research 

^E. R. Weidlein. “Research with Terminal Facilities.” Proceedings of the Second 
Dearborn Conference of Agriculture, Industry and Science, Dearborn, Mich.: The 
Farm Chemurgic Council. May, 1936. P. 20. 
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is Still needed not only on many of the old products but also 
on the new ones. 

Whether it be an old or new product on which the manager 
wishes to do research, he may need an expert who can apply 
the scientific method adequately to the collection of facts, the 
classification of those facts, and the development of new facts 
from the recombination of the old facts or from the use of the 
imagination and foresight. Though imagination and foresight 
are greatly needed in research, so are persistence and patience. 
Edison investigated thousands of filaments before he found the 
right one for the electric light. Pasteur spent years to find one 
remedy for hydrop.hobia. Taylor used thousands of pounds of 
metal in developing his high-speed steel. Most discoveries re¬ 
quire years of persistent painstaking research comprising hun¬ 
dreds or thousands of experiments. 

If a manager wishes to carry on research he has the problem 
of developing some type of organization, finding someone in 
his own company to do it, or having some agency or person 
outside perform the research function for him. If he wishes to 
do the research within his company he may establish a research 
laboratory. The DuPont Company, the Bell Telephone Labora¬ 
tories of the American Telephone and Telegraph Company, and 
General Motors Corporation have such laboratories. In these 
and similar companies a centralized research department carries 
on most of the research work of the company. 

In some companies the research is decentralized in each func¬ 
tional department—production, sales, or by products—such as 
tire research and tube research in the rubber companies. Under 
the decentralized plan, the research pertaining to the separate 
department is done in that department’s laboratory. 

In other companies the research is accomplished in an infor¬ 
mal way, the person interested in the research carrying it on as 
a side line to his regular managerial or other work. 

If the company is not large enough or cannot afford to carry 
on its own research, a number of possibilities for having its re¬ 
search done are available, among them the following: 

1. The research laboratories in the universities. 

2. The governmental research laboratories, as the Bureau of Standards and 
the Bureau of Mines. 

3. The cooperative industrial research laboratories, as the Portland Cement 
Association, 
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4. Industrial fellowship research laboratories, as the Mellon Institute of 
Industrial Research. 

5. The foundations’ research laboratories, as the Rockefeller Institute. for 

Medical Research. , ' 

6. The private consulting research laboratories, as Arthur D. Little, Inc. 

Whether the research is done within the company or through 
one of the outside resources it involves expense. One company 
spent 2.8 per cent of the total sales per year for research. This 
may seem large to some managers, but when it is considered that 
for every dollar of research cost in that company $8.50 worth 
of new products were developed it does not seem expensive. 

Any company’s products may become obsolete very rapidly 
because of new discoveries and developments, and today the 
modern manager must keep abreast of the times if he is to 
remain in business long. He must carry on some sort of research 
continually, not only upon his own products but also upon his 
own management procedures, and, in fact, upon all phases of his 
business in order to keep ahead of his field. 

PROFITS AND BUDGETS 

Probably one of the most-used measures of management is 
profits. If a manager pays dividends and makes profits he is 
usually considered successful. Profits have been the keystone of 
industrial existence. If one manager makes more money than his 
predecessor he is usually considered the better from the stand¬ 
point of management. Usually the higher profits represent better 
management, as discussed at the end of Chapter IV, “Money.” 

An excellent method of determining profits and measuring 
management performance in the company as a whole and in 
each department is by means of budgets. Recently when a new 
president took over the management of a large company manu¬ 
facturing refrigerators, one of the first management devices 
which he installed was an adequate budget system. He placed 
each department on a budget so that he could measure how each 
department performed by comparing actual results to the budget. 
, Each year or each accounting period a budget is set for each 
department’s expenses, and at the end of the period the man¬ 
ager can see whether the department has gone over or under 
the budget set. The budget usually serves to measure the effi¬ 
ciency of the department from the standpoint of expenses, of 
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TABLE XV 

Variable Budget Income Statement* 


Sales capacity, per cent 


Item 

60 per cent | 

80 per cent 

100 per cent 


Amount 

Cents of 
sales 
dollar 

Amount 

Cents of 
sales 
dollar 

Amount 

Cents of 
sales 
dollar 

Net sales income . 

$3,600,000 

100.00 

$4,800,000 

100.00 

$6,000,000 

100.00 

Direct material. 

$1,044,000 

29 00 

$1,392,000 

29.00 

$1,710,000 

29.00 

Direct labor. 

$ 504,000 

14.00 

$ 

672,000 1 

14.00 

$ 840,000 

14.00 

Direct cost. 

$1,548,000 

43.00 

$2,064,000 

4300 

$2,580,000 

43.00 

Variable manufacturing expense. 

$ 378,000 

10.50 

$ 

504,000 

10.50 

$ 630,000 

10.50 

Variable administrative expense. 

$ 149,400 

41S 

$ 

199,200 

4-15 

$ 249,000 

4.15 

Variable selling expense. 

$ 432,000 

12 00 

$ 

576,000 

12.00 

$ 720,000 

12.00 

Total variable expense . 

$ 959»40o 

26.65 

$i 

279,200 

26 65 

$1,599,000 

26.65 

Grand total variable costs . 

$2,507,400 

69 65 

$3,343,200 

69.6s 

$4,179,000 

69.6s 

Fixed manufacturing expense. 

$ 137,302 

3 82 

$ 

137,302 

2.86 

$ 137,302 

2.29 

Fixed administrative expense. 

$ 300,000 

8.33 

$ 

300,000 

6.25 

$ 300,000 

500 

Fixed selling expense. 

$ 200,000 

5-56 

$ 

200,000 

417 

$ 200,000 

3.33 

Total fixed expenses . 

$ 637,302 

17.71 

$ 

637,302 

1328 

$ 637,302 

10.62 

Operating profit. 

$ 455,298 

12 64 

$ 

819,498 

17.07 

$1,183,698 

19 73 

Fixed costs and profit. 

$1,092,600 

30 35 

$1,456,800 

30.35 

$1,821,000 

30.3s 

Total net sales . 

$3,600,000 

100.00 

$4,800,000 

100 00 

$6,000,000 1 

100.00 

Division of profits: 








Operating profit. 

$ 445,298 

12.64 

$ 

819,498 

17.07 

$1,183,698 

19.73 

Excess other outgo. 

$ 40,000 

I.II 

$ 

53,333 

1.11 

$ 66,667 

I.II 

Net business profit. 

$ 415,298 

11.53 

$ 

766,165 

IS 96 

$1,117,031 

18.62 

Interest on borrowed capital. 

$ 75,000 

2.08 

$ 

75,000 

1.56 

$ 75,000 

I .25 

Taxable profit. 

$ 340,298 

9-45 

$ 

691,16s 

14.40 

$1,042,031 

17.37 

Income tax. 

$ 44,239 

1.23 

$ 

89,851 

1.87 

$ 135,464 

2.25 

Surplus profit . . 

$ 296,059 

8.22 

$ 

601,314 

12.53 

$ 906,567 

15.12 

Dividends and reserves: 








Preferred.... 

$ 75,000 

2.08 

$ 

75,000 

1.56 

$ 75,000' 

1.25 

Common. 

$ 200,000 

5.56 

$ 

200,000 

4.17 

$ 200,000 

3 33 

Reserves. 

$ $0,000 

1.39 

$ 

50,000 

1.04 

$ 50,000 

0.83 

Total . 

$ 325,000 

9 03 

$ 

325,000 

6.77 

$ 325,000 

5.41 

Retained profit . 

$ 28,941 

0.81 

$ 

276,314 

5 76 

$ 581,567 

9.71 


♦ C. E. Knocppel. Profit Engineering. New York: McGraw-Hill Book Co. 1933 . Pp. i34‘"S* 
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course, the budget being adjusted up and down according to 
the work required of that department. 

In recent years when a rather large fluctuation in production 
has existed, some companies have set what might be termed 
flexible or variable budgets according to the amount produced. 
Table XV shows a variable budget at 6o, 8o, and loo per cent 
sales capacity.^ 

If the production varies in each department, the superin- 
tendeifl^or foreman of that department has a job of changing 
his methods and*his staff according to his actual production. By 
checking up on the budget each month or each accounting period, 
the modern manager can measure relatively the performance of 
each department from the standpoint of income and expenses. 

In recent years the budgets are being based upon standard 
costs, that is, what each part or production should cost as de- 
determined by computations from management specifications, as 
mentioned in the chapter on Money. These standard costs are 
then compared to the actual costs in order to show the relative 
efficiency of the production or management of those items upon 
which the comparisons are made. 

In general, budgeting has become a widely used tool of man¬ 
agement to measure its performance, as judged, finally, by its 
profits. 


PERFORMANCE RATIOS AND CHARTS 

Though research may be able to determine management’s 
performance in general, and though profits by use of budgets 
may give the financial performance of the company, it may not 
\ measure the management and performance in respect to manu¬ 
facturing, materials, men, and the other factors with which the 
modern manager has to deal. Therefore, performance ratios, 
percentages, indexes, rates, comparisons, efficiencies, and physi¬ 
cal quantities as means of measuring management and perform¬ 
ances have been developed. 

Roe^ has developed manufacturing ratios for measuring man¬ 
agement performances. Several of these are given below: 

^Figures 33a and 33b also give a budget for overhead, profit and loss, etc., in 
the Duncan Electric Company, and the actual expenditures for purposes of com¬ 
parison. 

* J. W. Roe. Trans. A.S. 1 ^.E. Vol. 45. PP‘ 825-37. 
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Operation 

Production 

With respect to plant, equipment 

With respect to materials 

With respect to labor 

Use of equipment 
Quality of output 


Ratio 

Annual sales in dollars 
Plant investment in dollars 
Total annual output of industry 
Total investment in industry 

Annual sales in dollars 
Total annual purchase of materials 
Total annual output of industry 
Value of raw materials used 
in industry per annum 

Annual sales in dollars 
Total annual pay roll in dollars 
Total annual output of industry 
Total annual pay roll of industry 

Actual production machine hours 
Machine hours* capacity of plant 


Goods produced which pass all inspections 
Total goods produced 


Alford and Hannum^ have developed a method of measur¬ 
ing management and factory performance by using ratios based 
upon the unit of a kilo man-hour, k. m. h., or i,ooo man-hours 
of work. The ratios can be used for comparing the relative suc¬ 
cess or failure of an individual enterprise, performances of dif¬ 
ferent companies in the same industry, or certain selected factors 
in different industries. The change in the ratios from period to 
period indicate the probable trend of future performance. 

The kilo man-hour was selected as the base factor because it 
is measurable by established units, universal in use, easy to 
handle in computation, and influential in its effect on industrial 
operation. 

In this method of measurement, fuel costs, manufacturing 
costs, material costs, wages, and other costs are expressed as 
dollars per kilo man-hour; investments, such as investments in 
machinery, are expressed as dollars per kilo man-hour; frequency 
and severity of accidents are expressed in number of lost-time 
accidents and the number of working hours lost per kilo man- 


^ L. P. Alford and J. E. Hannum. “A Basis for Evaloating Manufacturing Opera¬ 
tions.” Trans. A.S.M.E, MAN-si-a. Pp. 9-24. “Applications of the K.M.H. Method.” 
Trans. A.S.M.E. MAN-55-7. Pp. 59-72. Cost and Production Handbook. New York: 
Ronald Press Co. 1934. Pp. 172-89. 
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hour; profit is expressed as dollars per kilo man-hour; and work¬ 
ing force, as total number of workers employed per kilo man¬ 
hour. Only when factors are reduced to a common base like the 
kilo man-hour are the comparisons and contrasts made evident 
by inspection. 

Numerous applications can be made of the kilo man-hour 
method. For example, as a method of measuring technological 
unemployment, four groups of statistics are used, namely: num¬ 
ber of man-hours worked, average number of workers employed, 
total number of workers employed, and quantity of product out¬ 
put. From these," seven units of measurements are derived, such 
as: the employment, which is the kilo man-hours worked, a 
quantitative measure of employment; the productivity unit—the 
quantity of product output per kilo man-hour worked, a rate of 
production which indicates technological change; labor utiliza¬ 
tion unit—the average number of workers per unit of product, 
which measures the saving or waste in human effort. 

Alford and Hannum have found this to be an excellent method 
of measuring managements’ performances and of comparing the 
accomplishments of different departments. 

Samples of other units used to measure managements, per¬ 
formances such as percentages, indexes, rates, ratings, compari¬ 
sons, and efficiencies are shown in Table XVI. 

Many managers use charts, graphs, figures, and diagrams of 
the different phases of management to show the progress being 
made in these different activities. Figure 65, A, B, C, and D, 
reproduces the charts which are used by the manager of an 
outstanding manufacturing concern in the Middle West, to show 
the status of the various items of his management. These charts 
are only a selected few of a number which this manager uses. 

The top part of Fig. 65 A shows the unfilled orders by weeks 
in dollars and the work in process plus the raw material inven¬ 
tory; the lower part, the weekly orders and shipments in this 
apparatus division. 

The top part of section B of Fig. 65 is a running chart of 
the status of bonus earned, bonus paid, and the labor hours per 
unit. The lower part of section B indicates graphically to this 
manager the status of production, the number of hourly rated 
employees, and the hours worked per week. 

Section C gives the direct and indirect labor, and the ratio 
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TABLE XVI 

Units of Measurement for Factors in Industrial Operation * 


' Factor 

Unit 

Computation 

Accident se¬ 

Number of tabulatable 

Number of tabulatable injuries 

verity rate 

injuries per 1,000,000 
man-hours worked 

Number of man-hours worked 

1,000,000 

Budget per¬ 
formance 

Percentage actual per¬ 
formance of estimated 

fjy ^ Actual performance X 100 

Estimated performance 

Departmental 

capacity 

(Sylvester) 

Percentage man-hours 
worked (direct labor) 
to man-hours sched¬ 
uled 

^ _ Man-hours worked X lOO 

Man-hours scheduled 

Employment 
(k.m.h. sys¬ 
tem) 

Kilo man-hours 
worked 

ir , , j Number of man-hours worked 

K.m.h. worked »- 

1,000 

Fixed capital 
investment 
(k.m.h. sys¬ 
tem) 

Investment in dollars 
per kilo man-hour 

f cr 1 e m h - Investment in dollars 

Number of man-hours worked 

1,000 

Labor budget 

Ratio of actual cost of 
labor to actual cost of 
production 

Patio Actual cost of labor 

Actual cost of production 

Production 

budget 

Percentage actual pro¬ 
duction to estimated 
production 

^ _ Actual production X 100 

Estimated production 


*L. P. Alford (editor). Cosi and Production Handbook. New York: Ronald Press Co. IQ34. Pp. lyp-SS. 
(Extracts from larger list.) 


between the two; section D shows the trend of the number of 
the hourly rated employees and their average hours per week. 
This manager considers that constant knowledge of the factors 
shown here and others is essential to show what his management 
is doing and the trends which these factors of management are 
taking, in order to guide his decisions in respect to them. 

Whatever the method of measuring the management’s per¬ 
formances, one of the chief things for the modern manager to 
do is to measure the performance in as accurate, correct, definite, 
and comparable units as possible. The comparisons of depart¬ 
ments, plants, or companies by definite and comparable units 
will show their relative efficiency or efficiencies. 

SOCIAL SERVICE 

From the standpoint of the individual company, the measure¬ 
ment of management would naturally be the profits, budgets. 
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performance ratios, employment, etc. From the standpoint of 
society it is measured by the amount of service which it renders 
to society, and the social benefit resulting from that manage¬ 
ment’s production of useful goods and services. 



Fig. 65. —Management charts. (These charts were reproduced from those actually 
used in the management of an outstanding manufacturing concern in the Middlewest, 
by the general superintendent.) 

Mass production is now possible, and if industrial plants were 
operated at full capacity we could produce enough to raise con¬ 
siderably the present standard of living, working even fewer 
hours than at present. It may be possible to maintain a thirty- 
hour week and still increase production by the improvement of 
management’s and other methods, and by means of the further 
use of science, in industrial mass production. Along with mass 
production naturally* come mass management and the need for 
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a better distribution of the products of improved methods and 
managements. 

In recent years a number of suggestions have been made for 
the mass administration of industry as a whole for social bet- 



Fig. 65. —Management charts. (Continued.) 


terment. Professor Homan^ has divided the plans roughly into 
two divisions, those proposals for control of money and credit, 
and those for the reorganization of industrial control. 


^P. T. Homan. “Economic Planning: The Proposals and the Literature.” Quar¬ 
terly Journal of Economics, Vol. XLII. No. i. November, 1932. Pp. 102-122. (Ref¬ 
erences to names or books mentioned here can be found in Professor Homan’s 
article.) 
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One plan of which a number of economists and industrialists 
approve is long-range planning of public works. Another is the 
support of markets by government buying in periods of slack 
business. Almost all proposals favor creating greater rigidity in 
prices. 

Sir Arthur Slater predicts the solution of the problems upon 
a degree of social mindedness among bankers and industrialists. 
Dean Donham propounds that stabilization rests upon “bus¬ 
iness” through “planning to minimize the evils of unrestricted 
compefftion,” but gives few suggestions as to how it may be 
done. Mr. JavitsTJroposes planning through the organization of 
trade associations, the elimination of selling below cost, provid¬ 
ing for unempteyment benefits or guaranteeing employment, and 
possibly arranging production quotas. 

Mr. Swope proposes the Swope plan of unemployment and 
other insurance, uniform accounting, publicity of financial state¬ 
ments, and other features to cpordinate production and con¬ 
sumption, all of this to be administered through trade associa¬ 
tions. Mr. Crowther proposes the idea of controlled expansion 
of credit. 

Mr. Person of the Taylor Society proposes the same tech¬ 
nique of control which scientific management has developed in 
organizing and nianaging individual enterprises, for industry as 
a whole. 

At the hearings of the La Follette Committee of the Senate 
in 1932, some persons favored the establishment of a national 
economic council to amass and analyze economic data, and to 
serve in an advisory capacity to government and business. Pro¬ 
fessor Clark, one of the chief proponents of this plan, also 
favors the control of investment and the coercive regulation of 
production and prices. 

Professor Hobson presents the theory of over-saving and 
under-consumption as the primary cause of economic instability, 
and the removal of these for stability. Mr. Chase proposes col¬ 
lective control over industrial organizations, steeply graduated 
income taxation, control of investment, a managed currency, and 
a program of public works. 

Mr. Beard would put all important industries on a public 
utility basis, with each industry organized into a syndicate con¬ 
trolled by a holding company, and each holding company con¬ 
trolled in turn by a national economic council. 
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Most of these plans attack the adequacy of unregulated pri¬ 
vate enterprise, and concern themselves with some form of plan- 
mng^ or “coordinated” control. 

The author believes that the application of the scientific 
method to a planned industrial society would accomplish the best 
results. If one starts to plan society, one of the first difficulties 
is that he has not adequate facts upon which to base his deci¬ 
sions. Therefore it seems fitting at least to start on the collection 
of social facts if we wish to devise some kind of a planned so¬ 
ciety. Many of the authorities upon social planning seem to 
agree that society should be so planned that everyone would 
have the necessities of life; others contend that we should im¬ 
prove the present standard of living and provide some of the 
semi-necessities or luxuries for each person. Practically all will 
agree that no one should exist in poverty. 

The author believes that a higher standard of living and a 
higher social order can be maintained if a higher level of pro¬ 
duction is maintained, and that this can be done by more intelli¬ 
gent industrial management and the application of science and 
the scientific method to planning of individual industries, of 
industry as a whole, and to society. 

SPECIAL ASSIGNMENTS 

1. Report on the methods used in a particular company to measure man¬ 
agement’s performance. 

2. Report on the industrial research program of a company, trade associa¬ 
tion, or other organization or department. 

3. Report on the budgeting methods of some company. 

4. Report on some proposed program of planned economy, 
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APPENDIX Ai 

The Goodyear Tire and Rubber Company 

Industrial Representation Plan^ 

(Since the Industrial Relations plan was amended several times, the various amendments 
have been incorporated into the original plan in the following outline so that this is the 
actua l pr ogram under which Industrial Representation was effected at Goodyear. However, this 
plan mh revoked by the company in May, 1937 before the National Labor Relations Board.) 

,4 Established June j6th, iqiq 

J. Executive Powers 

AH executive^owers for operation of the Goodyear factory shall be vested in 
the management, and shall not be abridged in any way except in accordance with 
the legislative powers granted in this Industrial Representation Plan. 

2. Legislative Powers 

All legislative powers granted in this Industrial Representation Plan shall be 
vested in an Industrial Assembly of the Goodyear factory which shall consist of 
two (2) houses, namely a Senate and ^ House of Representatives. 
g. The Industrial Assembly 

The Industrial Assembly shall be composed of forty (40) Representatives and 
twenty (20) Senators, electe'd by the Industrians of the Goodyear factory, who shall 
meet separately or jointly, on the first Monday in each month in Goodyear Hall. 
Representatives shall be elected for one year and Senators shall be elected for 
two years. 

Each Representative and each Senator shall have one vote. 

Each House shall vote independently of the other. 

Each House shall determine rules for its proceedings and shall keep a record 
of its proceedings. 

4. Unit of Representation—Precinct and District 

The Goodyear factory shall be divided into forty (40) precincts. Precincts shall 
be determined so as to include substantially an equal number of people, and with 
due regard to departmental classification of the factory. 

Each precinct shall have the right to elect one Representative. 

The precincts shall be further arranged into groups of four, and each group 
shall be named a district, and each district shall have the right to elect two 
Senators. 

5. Method of Election and Recall of Senators and Representatives 

Election of Senators and Representatives shall be held in the Goodyear Factory 
annually on the second Monday in October by secret ballot, and the Assembly 
shall be convened on the first Monday in November. At each annual election 
there shall be forty Representatives and ten Senators elected, except in the first 
election when there shall be twenty Senators elected. 

A Representative or Senator may be recalled on petition signed by two-thirds 
of the voters in his precinct or district, and approved by two thirds of the House 
of which he is a member. 

Upon severance of employment with the Company, a Representative or Senator 
shall immediately and automatically cease to hold office. 

‘Given to the author, by T, W. Prior, Salary Personnel Dept., Goodyear Tire 
& Rubber Co., Akron, Ohio. 1936. 
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< 5 . Qualifications of Representatives and Senators 

No person shall be a Representative who shall not have attained to the age 
of 21 years and who shall not be an Industrian of Goodyear, and not have had one 
year’s continuous service record in the factory immediately prior to date of elec¬ 
tion. 

No person shall be a Senator who shall not have attained to the age of 25 years, 
and who shall not be an Industrian of Goodyear, and dot be in good standing on 
the pay roll of The Goodyear Tire & Rubber Company for five years, the last 
two of which shall have been a continuous service record immediately prior to elec¬ 
tion. 

If vacancies occur in the Senate or House of Representatives through resigna¬ 
tion or otherwise, the candidate receiving the next highest number of votes cast in 
the general election shall be considered. If he received less than 30% of the total 
votes cast in the respective precinct or district a special election shall be held 
immediately. If he received 30% or more of the votes cast, it shall be advertised 
in the precinct or district for one week, and if at the end of that time no objection 
comes to the attention of the Election Committee, said candidate shall be seated. 
If an objection appears, the Election Committee shall determine whether a special 
election is necessary and make recommendations to the respective House for such 
election. 

Definition of Industrian and Qualification of Voters 

A Goodyear Industrian must be 18 years of age, must be an American citizen, 
understand the English language, and have a six months continuous service record 
in the Goodyear factory. 

Each employee whose name shall appear on the Goodyear factory pay roll the 
day preceding any election shall be entitled to vote at such election. 

8 . Po<wer and Procedure of the Industrial Assembly 

The Articles of Incorporation of the Goodyear Tire & Rubber Company and 
the laws of the State of Ohio fix the final authority and responsibility for manage¬ 
ment of the Company in its Board of Directors. Therefore, subject only to the 
right of the Board of Directors to veto or annul, the power of the Industrial 
Assembly shall be as follows: 

The Industrial Assembly shall have legislative power to make changes in Factory 
Rules and Regulations which from time to time have been or shall be made by the 
management as provided in Article i, on the subject of wage adjustments, work¬ 
ing conditions and the adjustment of grievances in accordance with the following 
procedure: 

Every bill which shall have passed the House of Representatives and the Senate 
shall, before it becomes a Factory Rule or Regulation, be presented to the Goodyear 
Factory Manager. If he approves he shall sign it, but if not, he shall return it 
with his objections to the House in which it shall have originated, who shall enter 
the objections at large upon their record, and proceed to reconsider it. If after 
such reconsideration two-thirds of that House shall agree to pass the bill, it shall 
be sent together with the objections to the other House, by which it shall likewise 
be reconsidered, and if approved by two-thirds of that House it shall become 
a Factory Rule or Regulation. But in all such cases the votes of both Houses shall 
be determined by yeas and nays and the names of the persons voting for and 
against the bill shall be entered on the record of each House respectively. If any 
bill shall not be returned by the Factory Manager within thirty days (Sundays 
excepted) after it shall have been presented to him, the same shall be a Factory 
Rule or Regulation in like manner as if he had signed it, unless the Assembly 
by failure to provide proper means to receive it shall prevent its return, in which 
case it shall not be a Factory Rule or Regulation, 
p. Approval and Veto Powers of the Factory Manager 

Every order, resolution, or vote, to which the concurrence of the Senate and 
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House of Representatives may be necessary (except on a question of adjournment) 
shall be presented to the Factory Manager and before the same shall take effect 
shall be approved by him, or being disapproved by him, shall be repassed by two- 
thirds of the Senate and Hbuse of Representatives according to the rules and limita¬ 
tions in the case of a bill. 

10, District Committees 

There shall be ten committees composed as follows: (i) The six members of 
the Assembly, four Representatives and two Senators of each district. (2) Six 
members of the management to be chosen, one from the Labor and one from the 
Efficiency Division of the Personnel Department, and the remaining four from 
the General Foremen or Foremen of the departments comprising each district. 

The Assembly’s and management’s representatives of each committee shall elect 
a Chajtigian for the year. These chairmen will alternate as Chairmen of the District 
Committee for six-month periods, it being optional with the Committee which 
Chairman shall offiifiate for the first half of the year. 

In case of absence of Assemblyman, or inability to attend district meetings, the 
vacancy may bellied at the request of the balance of the Committee, either by 
another Assemblyman, or the man who ran next highest to the absentee in the 
election. 

One of the Personnel Department representatives shall act as Secretary of each 
of the ten committees and will keep written minutes of each meeting. 

The District Committee shall meet reguarly once a month. Schedules of meet¬ 
ings to be published for six-month peripds. 

Special meetings may be called at the request of either Chairman. 

All decisions of the Committee shall be by majority vote of the 12 members. 

Appeals from the Committee shall be handled as follows: (i) In case of a tie 
vote, the case in question shall be referred to one of the Joint General Committees, 
hereinafter provided for. (2) It shall be necessary that at least two members of 
District Committee concur in appealing a decision of the District Committee. (3) 
All appeals shalkbe made in writing, stating reasons for the appeal. 

{b) Joint General Committees 

There shall be three Joint General Committees, composed of six Assemblymen 
and six members of the management, to handle the following topics: (i) Wages. 
(2) Employment, Working Conditions and Welfare. (3) Safety and Sanitation. 

Members from the Assembly shall be elected, three from each House respec¬ 
tively, to serve for terms of one year. There shall also be elected by each Hohse 
two alternates for each committee, either of whom may be called upon to take the 
seat of an absent member of the committee. 

As in the case of the District Committee, the management’s representatives 
and the Assembly’s representatives in the Joint General Committee shall each elect 
a chairman. The management’s Chairman is to act as Chairman of the Committee 
for one month and the Assembly’s Chairman is to act as Chairman of the Com¬ 
mittee for the next month, and alternating in this matter throughout the year. 

//. Joint Conference 

The Joint Conference shall consist of the Assembly Chairman of each of the 
ten districts, the President of the Senate, the Speaker of the House, and twelve 
members appointed by the management. The Factory Manager, or person desig¬ 
nated by him, shall act as Chairman of Joint Conference. 

J2, Industrial Representation Plan—How Amended 

The Industrial Assembly, whenever two-thirds of both Houses shall deem it 
necessary, shall propose amendments to this Industrial Representation Plan, which 
shall be valid to all intents and purposes as a part of this plan when approved 
by the Factory Manager. In case amendments have been passed by a two-thirds 
vote of both Houses over the veto of the Factory Manager, such amendments 
must be approved by the Board of Directors of The Goodyear Tire & Rubber 
Company before becoming valid. 



EMPLOYEES' REPRESENTATION PLAN 


309 


/^. Oath of Office 

Before entering upon his duties, each Representative or Senator shall take and 
subscribe to the following oath, which shall be administered by any officer em¬ 
powered to administer oaths under the laws of Ohio: “I do solemnly swear (or 
affirm) that I will faithfully support the Constitution and Laws of the United 
States and the State of Ohio and the Industrial Representation Plan of the Good¬ 
year Factory, and that I will to the best of my ability faithfully and conscientiously 
discharge the duties incumbent on me as a Representative (or Senator) under such 
plan." 

14. Guarantee Against Discrimination 

There shall be no discrimination against any Goodyearite on account of mem¬ 
bership or non-membership in any labor organization, or against any Representative 
or Senator for action taken by him in performance of his duties as outlined in 
this plan. 

1$. Industrial Representation Plan—How Ratified 

This Industrial Representation Plan shall become effective when a majority 
of the Industrians of the Goodyear Factory and the management of the Goodyear 
Factory shall have authorized the present Industrial Relations Council to place 
their signature hereon. 


APPENDIX A2 

Employees' Representation Plan 

E. 1 . Du Pont De Nemours & Company 
AND Subsidiary Companies 

{Authorized June 14, 1933) 

I. Name 

The name of this Plan shall be the “Employees’ Representation Plan,” and the 
name of the body through which it shall be administered at each location shall 
be the “Works Council” of the particular works or operation. 

II. Purposes 

The purposes of this Plan are to promote cooperation between the Company 
and its employees; to give the employees a voice in matters of mutual interest, 
including safety, sanitation, hours of work, wages and other working conditions; 
to provide an orderly and expeditious procedure for the prevention and adjustment 
of differences; and to afford a means through which the Management may furnish 
information of interest to employees regarding the Company’s affairs. 

III. Personnel of Works Counuls 

The personnel of each Works Council shall consist of representatives elected 
by the employees, as hereinafter provided; an equal number of representatives 
appointed by the Management; a chairman elected by and from the membership 
of the Works Council; and a secretary appointed by the Management but having 
no vote. 


IV. Basis of REPRBSBNTAnoN 

1. Each works shall be divided into voting divisions generally corresponding to 
established departmental lines. Each voting division shall be entitled to elect one 
representative to the Works Council, provided that no works shall have less than 



310 


APPENDIX A 


two nor more than ten elected representatives. The Works Council may change 
these divisions whenever it considers this desirable in order to maintain a fair and 
complete representation. 

2. Changes in number or distribution of employees occurring between regular 
election dates shall not necessitate any change in the number or distribution of 
representatives prior to the next regular election unless otherwise determined by 
the Works Council. 

V. Qualifications of Elected Representatives 

1. A candidate to be eligible for election as a representative must (a) be 21 
years of age or over, (b) be an American citizen or an alien who has declared 
his intention of becoming a citizen, (c) have at least one year of continuous service 
with tlJeCompany, and (d) at time of nomination and election be employed in 
the voting division which he is to represent. 

2. Company executives, foremen and others having power to hire or discharge 

shall not be qualified to act as elected representatives. 

m 

VI. Qualifications of Appointed Representatives 

An employee to be eligible for appointment as a representative must (a) be 2X 
years of age or over, (b) be an American citizen or an alien who has declared 
his intention of becoming a citizen, and (c) have at least one year of continuous 
service with the Company. The distribution by voting divisions of appointed rep¬ 
resentatives should, as far as practicable, conform to that of the elected representa¬ 
tives. 


VII. Qualifications for Voting for Representatives 

Any employee in the service of the Company on the dates of nominations or 
elections shall be entitled to vote for representatives; except that Company execu¬ 
tives, foremen and others having power to hire or discharge shall not be entitled 
to vote. 


VIII. Nominations 

1. Nominations shall be made annually on the first Wednesday in April unless 
this date falls on a holiday or during a shut-down of operations, in which case 
they shall be made on the next regular working day. 

2. Nominations shall be by secret ballot and so conducted as to avoid any in¬ 
fluence or interference with voters, to prevent any fraud in the casting or counting 
of ballots or otherwise, and to afford all employees an opportunity to vote. 

3. On the day for nominations each qualified voter shall be given a ballot on 
which he shall clearly print, or cause to be printed, the name of the employee 
whom he desires to represent his division. He shall then personally deposit the 
ballot in a box provided for that purpose. 

4. If on any ballot the name of more than one employee is designated for nomina¬ 
tion, the ballot shall be void. 

5. The two employees in each division receiving the highest number of votes 
shall be the nominated candidates for election. 

In the event of a tie vote, seniority in length of Company service shall 
determine the choice. 

7. Nominations and counting of the ballots shall be under the supervision of a 
special committee selected by and from the elected representatives in the Works 
Council; and as soon as the ballots are counted the result shall be posted and the 
ballots sealed and safeguarded for thirty days following election. 
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IX. Elections 

I. Elections shall be held annually on a date one week after the nominations 
unless this date falls on a holiday or during a shut-down of operations, in which 
case the election shall be held on the next regular working day. 

. 2. The election shall be by secret ballot and so conducted as to avoid any in¬ 
fluence or interference with voters, to prevent any fraud in the casting or counting 
of ballots or otherwise, and to afford all employees an opportunity to vote. 

3. On the date of election each qualified voter shall be supplied with a ballot 
on which shall be printed the names of the candidates in his division for one of 
whom he is entitled to vote. 

4. Each voter shall indicate his preference by marking an “X” opposite the name 
of the candidate of his choice, and shall personally deposit his ballot in a box 
provided for that purpose. 

5. If on any ballot more than one candidate is voted for, the ballot shall be void. 

6. In the event of a tie seniority in length of Company service shall determine 
the choice. 

7. Elections and counting of the ballots shall be under the supervision of a 
special committee selected by and from the elected representatives in the Works 
Council; and as soon as the ballots are counted the result shall be posted and 
the ballots sealed and safeguarded for thirty days. 

8. If charges of fraud or unfairness in nominations or elections are filed in 
writing within two weeks after the election and investigation by the Works Council 
shows that the irregularities complained of were substantial and that the outcome 
of the election was affected thereby, a new nomination or election may be ordered 
by the Works Council. 


X. Terms of Representatives 
/. Elected Representatives: 

(a) Elected representatives shall be chosen for a term of one year, and until 
their successors are duly elected and qualified. Elected representatives shall be 
eligible for re-election. 

(b) Nominees failing of election shall stand as alternates and become representa¬ 
tives from their respective divisions as need may arise through vacancies, or act 
temporarily as representatives, upon the approval of the Works Council, during 
any prolonged absence of a regular’ representative. A vacancy in the office of 
representative for which there is no alternate may, in the discretion of the Works 
Council, be filled by a special election conducted in the same manner as a regular 
election. 

(c) An elected representative may be recalled on petition signed by two-thirds 
of the voters in his division. 

(d) If an elected representative leaves the service of the Company, or is absent 
from more than three consecutive meetings of the Works Council without such 
absences being excused by the Works Council, or is appointed to such a position 
as would make him ineligible for election as an elected representative, he shall 
immediately and automatically cease to hold office. 

2, Appointed Representatives: 

Appointed representatives shall hold office for a term of one year from the date 
of election of elected representatives and until their successors are duly appointed 
and qualified; provided, that the Management may at any time remove an ap- 
poirteJ representative and appoint a substitute for the unexpired portion of his 
term. Appointed representatives shall be eligible for reappointment. 
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XL Committees 

The Works Council may appoint such committees from among its own members 
as it deems necessary for the efficient conduct of its business. All such committees 
shall be composed of an equal number of elected representatives and appointed 
representatives. The Works Council shall designate the chairman of each such 
committee. 


XII. Meetings 

1. The Works Council shall hold regular bi-monthly meetings; provided, how¬ 
ever, that regular meetings may be held either more or less frequently in the 
discretio^ of the Works Council. Special meetings shall be called by the Chairman 
at the request of the-^anagement or of one-third of the elected representatives. 

2. At any regular or special meeting any elected or appointed representative 
may present for consideration or investigation any matter of interest coming within 
the scope and pu^oses of this Plan; but matters affecting one or more employees 
and susceptible of adjustment between them and their immediate superiors shall 
not be presented in the Works Council unless and until efforts shall have been 
made to effect such adjustments as hereinafter provided in Article XIII, Sections i, 
2, 3 and 4. 

3. Two-thirds of the elected representatives, together with two-thirds of the ap¬ 
pointed representatives, shall constitute d quorum and no business shall be trans¬ 
acted at any meeting unless a quorum is present. In no case shall the number of 
appointed representatives eligible to vote at any meeting exceed the number of 
elected representatives eligible to vote, or vice versa. 

4. The Company shall provide suitable places for meetings of the Works 
Council and its committees. 

5. Representatives in attendance at any meeting of the Works Council or its 
committees, and employees attending any meeting at the request of the Works 
Council or any of its committees, shall receive their regular pay from the Com¬ 
pany for such time as they are necessarily absent from work for these purposes. 

6. If the Chairman of the Works Council is unable to attend a particular meet¬ 
ing, the Works Council may designate a substitute to act at such meeting. 

7. The Secretary of the Works Council shall keep accurate records of the at¬ 
tendance at and the proceedings of all meetings, which shall be open to the in¬ 
spection of any representative. 


XIII. Procedure 

X. Any matter concerning one or more employees in a works division shall first 
be taken up with the foreman concerned by the employee or employees concerned. 

2. If not adjusted, the matter shall then be presented by the employee and his 
division representative to the foreman. 

3. If a satisfactory adjustment is not then obtained, the matter shall be pre¬ 
sented by the employee and/or his division representative to each higher ranking 
executive in turn in the line organization until it reaches the head of the employee’s 
works division. 

4. Failing satisfactory adjustment by the works division head, the division repre¬ 
sentative shall place the matter before the Works Council* 

5. The Works Council may call any employee before it to give information re¬ 
garding any matter under consideration, or may appoint a special committee to 
investigate the matter, or may decide on the matter immediately by a two-thirds 
vote of the representatives present and voting. 
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6. The Works Council shall then report its decision to the Works Manager. The 
Works Manager shall report his findings and recommendations in writing to the 
Works Council at its next regular or special meeting. 

7. The Works Council shall then immediately reconsider the matter, and if it is 
unable to agree with the Works Manager by a two-thirds vote of the representatives 
present and voting, the matter shall then be referred, with full and complete 
presentations in writing covering both sides of the matter in controversy, to the 
President of the Company concerned. The President shall report his findings and 
recommendations in writing to the Works Council within thirty days. 

8. The Works Council shall then immediately reconsider the matter, and if it 
is unable to agree with the President by a two-thirds vote of the representatives 
present and voting, the matter shall then be submitted to arbitration. On a decision 
to arbitrate, the appointed representatives shall choose one arbitrator; the elected 
representatives shall choose one arbitrator; and these two arbitrators shall choose 
a third. These three arbitrators shall be furnished all the information and testi¬ 
mony they deem necessary regarding the matter in arbitration. The decision of a 
majority of the three arbitrators shall be final and conclusive and binding upon 
all parties. 


XIV. Independence of Representatives 

1. A representative shall be free to discharge his duties in an independent manner 
without fear that his individual relations with the Company may be aflFected by 
any action taken by him in good faith in his representative capacity. To assure 
each representative such independent action, he shall have the right to take the 
question of an alleged personal discrimination against him on account of his acts 
in his representative capacity to each of his ranking works executives in turn 
and then to the Works Council. 

2. Should the Works Council be unable to arrive at a decision by a two-thirds 
vote of the representatives present and voting, the matter shall then be referred, 
with full and complete presentations in writing covering both sides of the mat¬ 
ter in controversy, to the President of the Company concerned. The President 
shall report his findings and recommendations in writing to the Works Council 
within thirty days. 

3. Should the Works Council still be unable to arrive at a decision by a two- 
thirds vote of the representatives present and voting, the matter shall then be 
submitted to arbitration. On a decision to arbitrate, the appointed representatives 
shall choose one arbitrator; the elected representatives shall choose one arbitrator; 
and these two arbitrators shall choose a third. These three arbitrators shall be 
furnished all the information and testimony they deem necessary regarding the 
matter in arbitration. The decision of a majority of the three arbitrators shall 
be final and conclusive and binding upon all parties. 

XV. Amendment, Alteration of Repeal 

Any Works Council operating under this Plan may by a three-fourths vote of 
those present and voting at two consecutive regular meetings amend, alter or 
repeal this Plan. 

XVI. Adoption of Plan 

This Plan shall immediately become operative at any works upon a two-thirds 
affirmative vote of the employees of that works. 

E. I. DU Pont de Nemours & Company, 

Lammot DU Pont, President . 
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APPENDIX As 

Articles of Assocation of Dblco-ReJ^y Employees’ Association^ 

August, 1934 

Article I 
Title 

The title of the Plan provided for by these articles is “Delco-Remy Employees’ 
Association.” 

Article II 
Purpose 

The purpose of the Delco-Remy Employees* Association shall be to promote co¬ 
operation between 1 )elco-Remy Corporation and its Employees along the following 
lines: 

1— Hours of Labor. 

2 — Wage Rates. 

3— Working Conditions. 

4— Safety and Accident Prevention. 

5— Promotion of Health. 

6 — Welfare of Employees. 

7— Efficiency and Economy of Operations and Other Matters Affecting Employees* 
Interests. 

This plan shall be subject to the National Industrial Recovery Act and any 
Codes or Regulations promulgated in connection therewith. 

Article III 
Employees* Association 

1— a—Any Delco-Remy Employee who does not occupy a position giving him 
executive powers in the Plant, is eligible for membership in the Employees’ Asso¬ 
ciation. Employees on a salary basis of pay are not eligible. 

b—Membership in Delco-Remy Employees’ Association is purely voluntary. 

c—If an employee is dismissed or resigns, his membership is automatically can¬ 
celled. In the event of layoff, where the employee’s services are temporarily dis¬ 
pensed with, but where the employee’s name is retained on the pay roll of the 
Company, membership in the Employees* Association continues and the employee 
is entitled to all benefits in connection therewith. 

d—Change of the status of an employee with reference to the conditions dealt 
with under paragraph (a) above, automatically changes his status with reference 
to eligibility for membership in the Employees* Association, and the benefits there- 
under. 

2— Every member of the Employees* Association has the following rights: 

a—^To vote in the election of Employee Council Representatives to the Em¬ 
ployees* Plant Committee and Department Representative as provided for in 
Article IV. 

b—To be eligible for election or re-election as an Employee Council Representa- 


^ Given to the author by George Coburn, Personnel Director, Delco-Remy Corp., 
Anderson, Ind. This plan has been amended so that it is completely and distinctly 
the employees* voluntary organization. 
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tive to the Employees’ Plant Committee, subject to the qualifications set forth in 
Article IV. 

c—^To make a complaint, recommendation or suggestion to the Employees’ Plant 
Council with reference to Wages, Hours of Labor, Working Conditions or any 
other appropriate subject. 

d—^To make application for any Welfare benefits which may be provided, 
e—^To enjoy the benefits of Group Insurance and Savings Flans. 

Article IV 

Employees’ Representatives 

I —An Employees’ Plant Council representing the Employees’ Association in its 
dealings with the Management will be elected under the following conditions for 
each plant of the Delco-Remy Corporation. 

a—Any member of the Employees’ Association with one or more years’ service 
immediately prior to nomination and who is a citizen of the United States, is 
eligible for election as a Council Representative or a Department Representative. 

b—The Employees’ Plant Council will consist of one representative for each 200 
employees or part thereof, but not less than five for any one plant. 

c—Balloting will be secret and controlled by an Election Committee of three 
members from each precinct composed of members of the Employees’ Association 
appointed by the existing Employees’ Plant Council. Uniform printed ballots will 
be furnished. No executive cap participate in the election. 

d—The Representatives will be elected to represent the Plant in which they 
are employed. The number of councilmen to be elected from each plant will be 
based upon the payrolls as of July 1st preceding the election. 

e—Each department shall elect a Department Representative who will cooperate 
with the Employees’ Council in matters affecting his department. 

Qualifications and term of office for Department Representatives shall be the 
same as for Employees’ Council Representatives. They will be nominated and 
elected by departments in the same manner as Council Representatives are elected. 

In cases where a single department constitutes a precinct that department will 
be subdivided by the Election Committee in order that approximately each loo 
people will have a person representing them to the precinct councilman. 

For the purpose of unit representation and voting, the Election Committee 
will sub-divide each plant into precincts equal to the number of representatives 
that are to be elected in that Plant. In forming these precincts particular attention 
should be paid to the logical grouping from the standpoint of the type of work as 
well as from location and the approximate number of employees in each. 

f—Nominations will be called for on the second Wednesday of August of each 
year. Nominations will be by secret ballot. Each member of the Employees’ Asso¬ 
ciation shall be entitled to vote for two candidates for the Councilman to be 
elected for his precinct. A candidate must be employed in the precinct for which 
he is nominated. The three qualified candidates for each office receiving the largest 
number of votes will be entered on the official ballot. 

g—Elections will be held annually on the Tuesday following the nomination. 
The qualified candidate receiving the largest number of votes in his precinct shall 
be declared elected. Notification of election will be furnished by the Elections 
Committee. 

h—^The term of office of both Council and Departmental Representatives will 
begin on the 15th day after their election and will continue for one year or until 
their successors are elected. Any Councilman or Representative can be elected 
to serve not more than four consecutive terms. A Councilman or Representative 
can be recalled before the end of his term upon the approval by a majority of 
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the other members of the Employees’ Plant Council of a petition signed by two- 
thirds of the number of his constituents. 

1— If an Employee Representative shall lose his membership in the Employees’ 
Association as provided in Article III, he shall forfeit his right to serve as an 
Employee Representative. 

If an Employee Councilman shall transfer voluntarily to another precinct he 
shall be deemed to have vacated his office. 

If an Employee Department Representative shall transfer voluntarily to another 
department he shall be deemed to have vacated his office. 

j—Any vacancies occurring in the office of Employee Council or Department 
Representative shall be promptly filled for the remainder of the term of office 
by a special election in the precinct affected. The same procedure will be followed 
as in a f^ular election. 

k—No Employee oic^ Employee Representative shall be discriminated against, as 
a result of any action taken by him in good faith as a member of the Employees’ 
Association. 

2— Regular meeisngs of the Employees’ Plant Council will be held the second 
Tuesday of each month, special meetings may be called by the Chairman of the 
Employees Plant Council. Meetings shall be called at 7.00 A. M. and continue until 
adjournment is agreed upon. The Secretary of the Employees’ Plant Council will 
notify each member of date, time and place of meeting. 

The place of meeting will be established by the Employees Plant Council. 

No meeting shall proceed until a quorum, consisting of a majority of the Coun- 
cilmen, is in attendance. 

3— ^At the first monthly meeting after the newly elected Representatives take 
office a Chairman, Vice Chairman and a Secretary will be elected from among 
the members of the Employee Council to serve for the ensuing year or until 
their successors are elected. Minutes of all meetings will be kept by the Secretary. 

4— ^The Employees’ Plant Council will handle matters pertaining to its own 
Plant with the Plant -Supervision, An employee may make a complaint direct to 
his Department Representative or through his Employee Council Representative. 

To define the issue, and to provide means of recording and following to a 
conclusion, each petition or suggestion shall be submitted in writing. 

5— Any matter, the consideration of which is of interest to all plants, shall be 
referred to the Employees’ General Council. This Council shall consist of the 
Chairman of all Employees’ Plant Councils and is subject to call by the General 
Chairman. The General Council shall meet on the Wednesday following the 
second Tuesday of each month at i.oo P. M. 

The Officers of the General Council shall be a Chairman, Vice Chairman, Secre¬ 
tary-Treasurer. The office of the Secretary-Treasurer shall be bonded in the sum 
of not less than one thousand dollars and in proportion to the funds in the treasury. 

No funds of this Association will be expended except upon the approval of the 
General Council. Vouchers will be signed by the Chairman and the Secretary- 
Treasurer. 

6— All meetings of the Employees’ Council shall be private. The Council may 
request the attendance of any employee whose evidence is desired. 

Article V 
Amendments 

I—Any method of procedure hereunder may be amended at any time by a three- 
fourths vote of the entire membership of the Employees’ Councils. 
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Model Labor Union Agreement^ 

(Retail Cleaners, Dyers and Pressers Working Agreement) 
Recommended by The American Federation of Labor 

1. Only members of Cleaners, Dyers and Pressers Local No.-to be employed. 

All persons doing any of the actual work in any department covered in this 
agreement shall become members of the Union, except employers. Employees who 
work in departments over which we have no jurisdiction, and who work part of 
the time in departments over which we have jurisdiction, and who receive less 
pay in the department over which we have no jurisdiction than that paid in the 
department over which we have jurisdiction, shall receive the pay called for in 
the department over which we have jurisdiction for the time worked in that 
department. 

I a. Only - employers shall be allowed in each shop, and other owners or 

stockholders doing actual work in shop shall become members of this Union; but 

such owner or stockholders shall have no vote or voice in this Union. Only- 

vote shall be allowed for each plant. 

2. That the party of the first part shall hire all help directly from the Union 
when such help is available and satisfactory. When such help is not available, the 
party of the first part may hire their own help; provided, however, that such 
help shall obtain a permit from the LocaPs office, and become members of the 

Union having jurisdiction over their work within a period of - weeks from 

the time they are hired. 

3. That the party of the first part shall have the unquestionable right to dis¬ 
charge, and the employee the right to appeal to the management. 

3a. No members to be discharged for upholding the Working Rules of this 
Union. 

4. All grievances which may arise shall be given consideration as follows: 

(a) All complaints and grievances to be adjusted by the foreman in charge, if 
possible. 

(b) When such an adjustment cannot be made between the foreman and the 
employees directly interested, the matter will be taken up with the company direct 
by the Business Agent and the Shop Committee, representing the craft having 
the grievance, and they shall endeavor to reach a mutual understanding. 

(c) In the event that an understanding cannot be reached by the employer and 
the representative of the craft involved, a committee of representatives of all the 
organizations will meet the employers and try to bring about an adjustment of 
the grievance, and in the meantime there will be no lockout on the part of the 
Company or strike on the part of the employees. 

5. — hours to constitute a day’s work; these hours to be mutually arranged 

between — a.m. and- p.m., except where two or more full shifts are neces¬ 

sary and except in the Marker’s Department, where the hours shall be mutually 
arranged in straight shifts between the hours of — a.m. and- p.m. 

^ Given to the author by Frank Morrison, Secretary, American Federation of 
Labor, in 1934. 
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6. Any time over - hours shall be considered overtime, and shall be paid 

for at — rate of the regular wage scale. 

7. All work outside of- a.m. and- p.M. shall be considered overtime, and 

shall be paid for at - rate of the regular wage scale, except when two or 

more full shifts are necessary and except in the Marking Department, where all 
hours outside of- a.m. and — p.M. shall be considered overtime. 

8. Sundays and holidays, if worked, to be paid for at the rate of -time of 

the regular wage scale and the following days to be considered as holidays: New 
Year’s Day, Decoration Day, July Fourth, Labor Day, Thanksgiving Day, Christ¬ 
mas Day, and Armistice Day. 

9. Employees to be paid only for time worked, except that when working for 
less than one-half day owing to lack of work, they shall be paid for one-half 
day. 

la All work mustvJ)e divided equally so far as practicable among employees 
during the dull season. 

11. Only one foreman or one forelady will be recognized in any shop. 

12. - apprenftee shall be allowed to every - help or less in each shop, 

except when competent help is obtainable, there shall be a competent journeyman 
employed in the department in which the apprentice is required. 

13. An apprentice is to receive - dollars per day and after - month’s 

service, if retained, their wages to be increased by the employer according to the 
class of work they are doing. 

14. All work shops shall be sanitary aUd so arranged that all employees will 

be able to work the major portion of the hours between - A.M. and - p.m. 

by natural light. 

15. This is a minimum scale and any employee receiving more than the minimum 
wage scale previous to the time of signing this agreement shall not be reduced. 

16. It is understood that this is a weekly scale, and prohibits piece work, with 
exception to drivers and tailors which shall be optional. 

17. A qualified representative of the Cleaners, Dyers, and Pressers Local, No. 

-shall be allowed admission to all work shops, provided they do not interfere 

with the work. 

18. The party of the first part agrees that help employed in the Cleaners, 

Dyers, and Pressers establishments become members of the Union within - - 

week after the signing of this agreement; in the event of the refusal to join 
the Union or rejection by the Union, the party of the first part agrees to remove 
such help within — week of the time of notification in writing, by a representa¬ 
tive of the party of the second part. 

19. Employees to work in other departments when necessary. 

20. All employees involved in strikes shall be reinstated in their former posi¬ 
tions in preference to others as soon as there is sufficient work in their respective 
departments. 

21. It is further agreed that at any time there is a radical increase or decrease 

in the cost of living over the present cost, - days’ notice in writing may be 

given of a desire to change the scale to meet such added cost, during which time 
conference shall be held with the representatives of the party of the first part, 
and representgjtive of the party of the second part and the Central Labor Council, 
with a view to bringing about a proper adjustment. It is understood that the 
post mark on the letter with enclosed notice shall be considered as the date of 
the notice. 
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Minimum Wage Scale 


Dyers 

Dyers. per week $- 

Spotters _Yrs. Apprenticeship. 

Master spotters. per week 

Silk ” per week 

Plain, dark ” per week 

Dry Cleaners -^Yrs. Apprenticeship. 

Dry cleaners. per week $. 

Busheling _Yrs. Apprenticeship. 

Bushelman. per week $. 

Seamstress.Wks. Apprenticeship per week $. 


Men Pressers _Yrs. Apprenticeship. 

Pressers, men’s garments, machine. per week ^_ 

Pressers, ladies’ ” fancy. per week $_ Yrs. Appr. 

Machine, ladies’ ” plain. per week $_ Mo. Appr. 


Matkers and Entry Clerks 


Entry clerk_Mo. Apprenticeship. per week $. 

Bookkeeper and marker. per week $. 


Foreman in each department to receive_per day over the regular wage scale. 

23. These rules and regulations shall supersede all others and shall take effect 
when signed by the contracting parties. In case either party desires a change in 

this agreement, - days’ notice shall be given in writing before the expiration 

of said agreement. If no such notice is given in writing, the agreement shall con¬ 
tinue on indefinitely still requiring the -days’ notice. 

Signed for the company Signed for the organization 


Central Labor Council 
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Letter written to the employees of the Duncan Electric Company giving the 

CONDITIONS OF THE SOCIAL SECURITY ACT AND THE INDIANA 

Unemployment Compensation Bill. 

Duncan Electric Manufacturing Co. 
mm- LaFayette, Indiana 

October a8, 1936 

To Each Employee of 
Duncan Electric Mfg. Co., 

We recently received from the Honorable C. A. Jackson, Director of the Indiana 
Unemployment Division, Department of Treasury, State House, Indianapolis, a sug¬ 
gested ‘"Notice” regarding Unemployment Compensation and Old Age Benefits. 
You will find a copy of his suggested notice attached to this letter. My reason for 
writing this letter to you is that it seems to me some of you may wish more in¬ 
formation than he gives. The task is not an easy one, and I hope you will forgive 
me if I fail to make it easy reading. In ease you desire to study the State and 
Federal Acts themselves, your foreman will arrange to secure copies for you. 

Old Age Benefits and Payroll Taxes Therefor 

Old Age Benefits have nothing to do with old age “pensions” or with old age 
“assistance.” Old age assistance is only for those who have not been taxed to 
provide their own old age benefits. In general, amounts paid under old age assis¬ 
tance are to be less than those paid under old age benefits. 

The Federal Act does not say these payroll taxes are for old age benefits. In 
fact, as far as the law goes, this money is to be used for the general expenses of 
Government. However, the law anticipates that Congress will appropriate a suf¬ 
ficient sum each year to build up the large reserve contemplated, and Congress is 
specifically authorized to make such appropriations. One Congress cannot force 
a succeeding Congress to make specific appropriations. Presumably Congress will 
make use of these payroll taxes for this purpose. The reserve will be in the form 
of Government Bonds. 

Title II of the Federal Social Security Act describes the old age benefits, and 
Title VIII levies the taxes with respect to employment. There is no cross reference 
between Title II and Title VIII. 

Tax Provisions 

Taxes are imposed on wages under the following provisions: 

(a) During the calendar year 1937, 1938 and 1939, every employer shall pay an 
excise tax equal to 1% of the wages paid by him to each employee. The tax 
will be increased for each three-year period thereafter by one-half of 1% 
of wages until it reaches a maximum of 3% beginning January i, 1949. 
Every employee shall pay an income tax with respect to his wages at the 
same rate as the employer’s excise tax, the tax to be deducted by the em¬ 
ployer from his wages as and when paid. 

(b) No taxes are to be paid with respect to an employee after he attains age 65. 

(c) The employee’s share of the tax cannot be deducted in computing his net 
income for income tax purposes. 
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(d) Provision is made for the collection of the tax by the Bureau of Internal 
Revenue by means of stamps, coupons, tickets, books or other reasonable de* 
vices or methods as may be prescribed by the Commissioner of Internal 
Revenue. Stamps, coupons, and similar devices so prescribed are to be issued 
through the Postmaster General. These collections shall be paid into the 
Treasury of the United States. 

(e) The tax is to be paid on all remuneration for employment including the 
cash value of all remuneration paid in any medium other than cash. How¬ 
ever, only that part of the remuneration which does not exceed $3,000 in 
any one calendar year, received from any one employer, is subject to the tax. 

Excluded Classifications 

Wages received by persons while in the following classifications are not subject 

to the taxes: 

(a) Agricultural labor; 

(b) Domestic service in a private home; 

(c) Casual labor not in the course of the employer’s trade or business; 

(d) Officers or members of a crew of a legally documented vessel; 

(e) Employees of the United States government or an instrumentality of the 
United States; 

(f) Employees of a State, political sub-division, or instrumentality thereof; 

(g) Employees of non-profit-making institutions, organized and operated ex¬ 
clusively for religious, charitable, scientific, literary, or educational purposes, 
or for the prevention of cruelty to children or animals. 

Old-Age Benefits 

The fpllowing provisions apply to old-age annuity benefits: 

(a) To qualify for an annuity an individual must be at least 65 years of age; 
must have received total wages of not less than $2,000 after December 31, 
1936, and before attaining age 65; and must have received wages with 
respect to employment on some five days, after December 31, 1936, and be¬ 
fore attaining age 65, each day being in a different calendar year. 

(b) The annuity will be paid monthly by the Secretary of the Treasury be¬ 
ginning on the date the employee attains age 65 or on January i, 1942, which¬ 
ever is later, provided, however, that a qualified individual who has received 
wages with respect to regular employment after he attained the age of 65 
shall receive an annuity reduced, for each calendar month in any part of 
which such regular employment occurred, by an amount equal to one month’s 
benefit. 

(c) The monthly annuity shall consist of: 

One-half of 1% of the first $3,000 of total wages, 

plus 

One-twelfth of 1% of the next $42,000 of total wages, 
plus 

One-twenty-fourth of 1% of the excess of total wages over $45,000, 
but 

subject to a maximum of $85 per month. 

(d) The “wages” on the basis of which benefits are determined consist of all 
remuneration for employment after December 31, 1936, and before attain¬ 
ment of age 65, including the cash value of all remuneration paid in any 
medium other than cash. However, only that part of the remuneration 
which does not exceed $3,000 in any one calendar year, received from any 
one employer, is considered in determining the benefits. 

(e) Wages received by individuals while in one of the excluded classifications set 
forth in (6) above are not considered in determining the benefits. 
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Death Benefits 

Death benefits are payable as follows: 

(a) If an individual dies before attaining age 65, there shall be paid to his 
estate an amount equal to 354% of his total wages, as defined in (7) (d) 
and (e) above. 

(b) If an individual dies after having attained age 65, there shall be paid to 
his estate the excess, if any, of $54% of his total wages as defined in (7) 
(d) and (e) above, over the amount, if any, paid to him under Title II 
of the Act during his life. 

Lump Sum Payment 

If an individual has not qualified for an annuity under the terms of (7) (a) 


above u 

QOn attaining age 6*;, he will 

receive in a lump 

sum an 

amount 

equal to 

3/4% of IiTs total wages as defined in 

(7) (d) 

and (e) 

above. 





Monthly Annuity Based on 

Level Monthly 

Present 




Wage of 



Age 

Years^f Contribution 

$50 

$100 

$150 

$200 

$250 

60 

5 . 

$15.00 

$17.50 

$20.00 

$22.50 

$25.00 

SS 

10. 

17.50 

22.50 

27.50 

32.50 

37-50 

SO 

IS. 

20.00 

27.50 

35-00 

42.50 

50.00 

45 

20. 

22.50 

32.50 

42.50 

51-25 

56.25 

40 

25 . 

25 po 

37-50 

50.00 

56.25 

62.50 

35 

30 . 

27.50 

42.50 

53-75 

61.25 

68.75 

30 

35 . 

30.00 

47-50 

57-50 

66.25 

75.00 

25 

40.. 

32.50 

51-25 

61.25 

71.25 

81.25 

20 

45 . 

35-00 

53-75 

65.00 

76.25 

85 .00 


Old-Age Reserve Account 

An Old-Age Reserve Account is created in the Treasury of the United States, 
and there is authorized to be appropriated annually to this Account an amount 
sufficient as an annual premium to provide for the payments required under 
Title II, such amount to be determined on a reserve basis in accordance with 
accepted actuarial principles and based upon such tables of mortality as the 
Secretary of the Treasury shall from time to time adopt and upon an interest rate 
of 3% compounded annually. Such amounts as are not required to meet current 
payments shall be invested in obligations of the United States or in obligations 
guaranteed as to both principal and interest by the United States, and such obliga¬ 
tions shall bear an effective interest rate of at least 3%. 

Payment of Benefits 

The Social Security Board shall from time to time certify to the Secretary of 
the Treasury the name and other relevant facts with respect to each individual 
entitled to receive a payment under Title II and the Secretary shall make such 
payments. 


Unemployment Compensation and Payroll Taxes Therefor 

In addition to the federal taxes described above, employees are subject to an¬ 
other tax imposed by the Indiana Unemployment Compensation law. This state 
law requires the company to deduct an amount from each employee’s paycheck 
every payday. 

“Every employer shall, notwithstanding any provisions of law in this state 
to the contrary withhold in trust the amount of his employees’ contributions from 
their wages at the time such wages are paid, shall show such deductions on 
his payroll records and shall transmit all such contributions to the State Treasurer 
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in such manner and at such times as the Board may prescribe.” Chapter 4, Acts 
of 1936, Section 4(c) 3. 

The rate of contribution by employees is fixed at 50% of the rate at which 
the company is required to pay, but the employee rate cannot exceed 1% at any 
time. For 1937, the rate on' employees is .9%, or $9.00 per $1,000.00 of wages. 

The company has been paying at the rate of 1.2% of its payroll since April i, 
1936, and will pay 1.8% during 1937. During 1938 the company rate is 2.7% of 
the payroll and may later increase to 3.7%, with .3% payable to the Federal Gov¬ 
ernment presumably for administrative purposes. 

The unemployment benefit provisions are quite detailed and difficult to describe. 
Mr. Jackson promises to send display cards at some later time showing the benefits 
in detail. It may be said now, however, that they are at the rate of ^ of each 
employee’s full time weekly wages (as determined by law) but not more than 
$15.00 nor less than either $5.00 per week or ^ of full-time weekly wages, which¬ 
ever is the lesser. Duration of weekly benefits varies with previous employment 
but is not to be longer than 15 weeks. No unemployment compensation will be 
paid until after April i, 1938. 


Summary 

Total payroll taxes on you as an employee may eventually (after 1938) run as 
high as 4% and on the Company as an employer as high as 7%, or a total pay¬ 
roll tax of 11%. If your average pay is $20.00 a week, your tax contribution 
would be 80c each week, or $41.60 a year, assuming you have full-time employ¬ 
ment. To this the Company would have to add its tax contribution of 7%, so 
that the total payments by you and by the Company on your wages would be 
$114.40 for a year. 

The minimum possible payroll taxes after 1938 will be 3% on you as an em¬ 
ployee and 3.3% on the Company as an employer. Based on the same assumptions 
as in the foregoing paragraph, your tax contribution would be 60c a week, or 
$31.20 a year. The Company’s tax contribution on your behalf would be 66c a 
week, or $34.32 a year, or a total payroll tax on your wages of $65.52. 

The difference between maximum and minimum taxation rates is due to the 
provisions of the State Unemployment Compensation Act. Under it, it will be 
to the advantage of everyone in the Duncan organization to stabilize the working 
force as much as practicable. This we have endeavored to do in the past and 
we will continue to make the same endeavor in the future. Most authorities seem 
to feel, however, that very few manufacturing concerns will be able to stabilize 
employment sufficiently to reach the minimum rates. Our present plan is to work 
45 hours a week when business is particularly good, to consider 40 hours as a 
normal week, and to go to 36 hours only when business is slack. It must be 
realized that in order to maintain-a balanced production, it is sometimes neces¬ 
sary to make individual layoffs even when there is no general change in hours. 
As in the past, in making layoffs, we will consider both merit and length of 
service, and also in some cases number of dependents. It is our sincere hope 
that our business will continue good and permit us to maintain present schedules 
for a long time to come. 

In exchange for these payroll taxes you will presumably secure advantages as 
outlined above in the form of unemployment compensation and old age benefits. 
Some of the advocates of these measures point out that these payroll taxes are 
not actually a deduction from your earnings but merely a postponement, since 
eventually and on the average you will receive the entire amounts, except for 
the cost of Government administration and supervision. 

Your foreman will be glad to assist you in obtaining further information on 
these payroll taxes and benefits. In case he fails to secure an answer to you/ 
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questions in a reasonable length of time, I shall be glad to answer them myself 
to the best of my ability, if you will let me know. 

Both the Republican and Democratic candidates advocate some form of old age 
benefits and some form of unemployment compensation. It is not the purpose of 
this letter to attempt to influence your vote, nor to give the views of various 
candidates, but only to call this problem to your attention. The views of the 
principal presidential candidates are set forth in newspapers and on the radio. 

It is my understanding that shortly after election we will all be asked to register 
at the local Post Office where each will be given a number and record will be 
made of place of birth, certain family connections, and physical description. 

As bulletins are issued by the Federal and State Governments, they will be 
posted on our bulletin boards or distributed to you individually. 


Fred Holmes 
President 


Notice to Employees (as suggested by Mr. Jackson) 

* Regarding 

Unemployment Compensation and Old Age Benefiis 

Provisions of the Federal Social Security Act and its companion measure, the 
Indiana Unemployment Compensation Law, will begin to affect our employees 
January i, 1937. Therefore, we are presenting the following explanation of this 
program, which is divided into two parls: 

(i) Unemployment Compensation 

Since April i, 1936, this company has paid to the Indiana Unemployment Com¬ 
pensation Fund 1.2% of its payroll. Beginning January /, IQS7, the company is 
required by la*iv to deduct from your wages .p of /% for payment to the unem* 
ployment fund and in addition the company itself will pay 1.8%. 

Rates of contribution to the State unemployment fund will be 1% for employees 
in 1938 and 1939, and by law may never be more than 1%, The company rate 
rises to 2.7% for 1938 and 1939. After 1939, employment is sufficiently stable, 

State contribution rates for both the company and its employees may be reduced 
and even eliminated. (See table at bottom of this notice.) 

Money paid in this manner is used solely to build up a fund from which benefits 
will be paid to eligible employees after April i, 1938, in event of unemployment. 

The company also pays under the Federal provisions regarding unemployment 
a Federal excise tax of approximately ,i of 1% based on 1936 pay rolls, .2 of 1% 
for 1937, and .3 of 1% for 1938. 

(2) Old Age Benefits 

Both the company and the employee will also contribute under Old Age Benefits 
provisions of the Federal Social Security Act. Beginning January /, I937» ^he com¬ 
pany will pay 1 % and will be required to deduct i% from the wages of each em¬ 
ployee for this purpose. Rates for future years are listed at bottom of this notice. 
Under this plan, employees reaching the age of 65 after 1942 will receive monthly 
annuities ranging from $10 to $85 based on the amount of wages on which Old 
Age Benefits contributions have been made. In event of death, the employee’s 
estate will receive a lump sum payment 


The John Doe Company 



UNEMPLOYMENT COMPENSATION 


325 


PAYROLL RATES FOR UNEMPLOYMENT COMPENSATION AND OLD AGE BENEFITS 
Unekploymemt Compensation Old Age Benefits 



State Rates 


Em¬ 

ployer 

1936... 

. 1.2% 

1937... 


1938... 

. 2.7% 

1939* .. 

. 2.7% 


Em¬ 
ployee 
None 
.9 of 1% 


♦After December 31. 1939, the 
rates of employers and employees 
depend on the condition of the em¬ 
ployers unemployment reserve ac¬ 
count. If empkyment is stabilized, 
it is posuble to reduce or eliminate 
contributions from both employer 
and employee. 


Federal Rates ♦ 

Em- Em¬ 

ployer ployee 


1936 .iofi% None 

1937 .None 

1938 .3ofi% None 

1939 . 3 ofi% None 


* These rates arc approximate^jbe- 
ing I /lo of the actual Federal Tax. 
To receive these rates, however, 
the employer must have paid 
proper contributions to the State 
Unemployment Fund before the 
Federal tax is due. 


Administered ^ Federal Govern¬ 
ment Exclusively 

Em- Em¬ 

ployer ployee 
X 937 , ’38, ’39 ... 1 % 1 % 

1940,’41, 42 ■.. iK% iK% 

1943, ’44, 45 ... 2 % 2 % 

1946, ’47, 40 ... 2M % 2% % 

After 1948. 3 % 3 % 

No payments required on wages in 
excess of fc,ooo per year. 

Note: This law has no connec¬ 
tion with Old Age Pensions (known 
in the Federal Act as Old Age As¬ 
sistance). Old Age Pensions are 
paid only to needy r>ersons through 
the respective County Welfare 
Boards from funds provided as 
follows: 50% by the Federal Gov¬ 
ernment, 30% by the State Gov¬ 
ernment, and 20% by the local 
County. 
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State Unemployment-Insurance Laws^ 

Of the 44 State legislatures in regular session this year, New York, Utah, and 
Washington have passed unemployment-insurance laws. The three acts were for 
the most part drafted to take advantage of the proposed Federal economic security 
measuiUb^A fourth act in Wisconsin has already been put into operation, and 
benefits are payable July i, 1935. 

There are two fiiain types of unemployment-insurance acts—i.e., providing 
for a pooled fund, and providing for individual reserve accounts. 

New York anc^Washington have adopted the “pooled fund” type. All contribu¬ 
tions are paid into a single undivided fund from which benefits are paid to 
ail eligible employees. 

Wisconsin, in its act passed in 193a, established an unemployment reserve fund 
which has in part been followed by the legislature of Utah. Under this type of 
law, contributions to the fund are segregated into separate employer’s accounts. 
The benefit liability of each employer’* account is limited to the employees of 
that particular employer. After sufficient actuarial data have been collected, each 
employer’s rate of contribution will vary according to his benefit experience. In 
this way the reserves plan is expected to operate as a stabilizer of employment. 

Summaries of the two unemployment-insurance laws follow: 

Nev) York 

Coverage .—Employees of establishments having 4 or more employees. Excludes 
nonmanual workers with salaries of more than $2,500 a year or more than $50 a 
week; farm laborers; spouse or minor child of the employer; workers in nonprofit 
organizations operated for religious, scientific, charitable, or educational purposes. 
An employer not otherwise subject to the act may elect to become subject to it. 

Contributions .—Payable by each employer subject to the act, on and after 
January i, 1936. Contributions are at the rate of 3 percent of the pay roll, except 
that during 1936 the rate is to be i percent and during 1937, 2 percent. No agree¬ 
ment by an employee to pay any part of the contribution shall be valid and no 
employer shall make a deduction for such a purpose. 

Benefits .—Fifty percent of full-time weekly wages, but not to exceed $15 per 
week, nor be less than $5 per week. 

Duration of benefits .—Payable in the ratio of i week of benefit for each 15 
days of employment within the 52 weeks preceding the beginning of the payment 
of benefits. The total amount of benefits to which an employee shall be entitled 
in any consecutive 52 weeks shall not exceed 16 times his benefit for 1 week of 
total unemployment. 

Eligibility .—^To be entitled to benefits an employee must have had 90 days of 
employment within the preceding 12 months or 130 days of employment in the 
preceding 24 months. He must be able to work and willing to accept employment 
for which he is reasonably fitted, but is not disqualified for refusing to accept 
employment which would require him to join a company union or interfere with 
his joining or retaining membership in any labor organization. He is not required 


^Reprinted in part from the Monthly Labor Review, May, 1935, Vol. 40^ No. 5, 
pp. 1195 et seq. 
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to accept work in an establishment in which there is a strike or industrial con¬ 
troversy, or where the wages, hours, and conditions of employment are substan¬ 
tially less favorable than those prevailing for similar work in the locality, or where 
the employment is a great distance from his home. 

IVaiting period. —No benefits are to be paid until a waiting period of 3 weeks 
has elapsed, but not more than 5 weeks of unemployment for which no benefit 
is paid shall be required as a waiting period within any calendar year. The 
waiting period is extended to 10 weeks in cases in which either an industrial 
controversy or the worker’s misconduct in connection with his employment results 
in loss of employment. 

Seasonal industries. —In industries not operating more than i8 weeks in a year 
and employing persons not ordinarily employed in other employments for hire, 
the commissioner shall determine the seasonal period for the industry, the right 
to benefit, and the conditions required for the payment of the benefit so that such 
persons will receive benefits in reasonable proportion to the length of time worked 
in such industry. 

Unemployment insurance fund. —^The fund is to be administered in trust and 
used solely to pay benefits. All contributions paid are to be deposited in or invested 
in the obligations of the “unemployment trust fund” of the United States Govern¬ 
ment. An unemployment administration fund is created, to be used for administration 
of the act. To provide for the establishment and administration of public employ¬ 
ment offices, an employment service account is maintained as part of the unemploy¬ 
ment administration fund. 

Administration. —A commissioner administers the system. A State advisory council 
of 9 members appointed by the governor is also established, 3 as representatives 
of employers, 3 of employees, and 3 of the public. Their powers are advisory and 
investigatory. The council must report by March i, 1939, as to the practicability 
of adjusting contributions with respect to the hazards of unemployment in various 
establishments. 

Claims. —Claims for benefits shall be filed at the local State employment offices 
where workers register as unemployed. Within 10 days after a decision of the 
manager of a local employment office, a dissatisfied party can appeal to an appeal 
board of 3 members, appointed by the governor. Further appeal, limited to ques¬ 
tions of law, may be made to the courts. 

Effective date. —The act provides that it shall take effect immediately. Payment 
of benefits is to begin January i, 1938. 

The act was approved by the Governor on April 25, 1935. 

Wisconsin 

Coverage. —Employees in establishments employing 10 or more persons. The act 
excludes farm laborers, domestic servants, relief workers, elected and appointed 
public officers, workers in the logging industry, interstate railroad employees, 
school teachers, and registered part-time workers. 

Contributions. —Employers contribute 2 percent of pay roll to the unemploy¬ 
ment reserve fund and 0.2 percent to the administration fund. After a reserve 
of $55 per worker is accumulated, the employers contribute i percent until the 
reserves amount to $75 per worker, when contributions are suspended until the 
reserve falls below $75 per employee. Any agreement by an employee to con¬ 
tribute is void, and employers are forbidden to make deductions from wages for 
this purpose. 

Employers who guarantee 42 weeks of employment in a year, at the rate of 
at least two-thirds of the full-time weekly hours, are exempted from the payment 
of the regular contributions to the reserve fund. 

Benefits. —For total unemployment, an employee is entitled to $10 per week 
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or 50 percent of his average weekly wage, whichever is lower, but not less than 
$5 per week. For partial unemployment, the benefits are the difference between 
the employee’s actual wages for the week and the weekly benefit to which he 
would be entitled if totally unemployed. The employer’s account is liable for 
benefits in the ratio of i week of total unemployment benefit to each 4 weeks of 
employment. The liability of the account is dependent upon the resources in 
the account at the beginning of the month. In case the amount in the employer’s 
account is insufficient to meet the payments provided for in the act, the benefits 
are reduced. When an employee is employed by more than one employer within 
any 12-month period, the payment of benefits is made from the successive em¬ 
ployers’ accounts in inverse order to such successive employments. 

Duration of benefits, —Benefits are payable for not more than 10 weeks in any 

I yeaiMt^ 

Eligibility. —To b^ eligible for benefits an employee must be willing and physi¬ 
cally able to work; and have been a resident of Wisconsin for 2 years or have 
been gainfully employed for 40 weeks within the preceding 2-year period. In 
order to obtain banefits from an employer’s account, the worker must have been 
employed by him for at least 4 weeks. No benefits are to be paid if the employee 
received in wages during the 12 months preceding unemployment $1,500 or more, 
or if he has lost his employment through misconduct, left it voluntarily without 
good cause, or because of an industrial dispute still in active progress in the estab¬ 
lishment in which he was last employed. Benefits are not withheld, however, be¬ 
cause of refusal to accept employment available because of an industrial dispute 
or to accept work in an establishment where the wages, houfs, or conditions of 
employment are not those prevailing for similar work in the locality. 

IVaiting period. —No benefits are paid until 2 weeks of total unemployment have 
elapsed, but not more than 2 weeks’ waiting period per employer shall be required 
of any employee in any 52 consecutive weeks. 

Unemployment reserve fund. —^The fund is administered by the State. The act 
provides for a separate account for each employer contributing to the fund. No 
account shall be merged with that of any other employer except in cases in which 
the commission approves the pooling of accounts of two or more employers who 
desire to have joint accounts. 

Administration. —The State industrial commission administers the act. It has 
the power to adopt and enforce rules and regulations to carry out the purposes of 
the law, and to establish as many free employment offices as it deems necessary. 
The commission also appoints advisory employment committees whose duty it is 
to assist the commission. 

Claims. —Claims are made and payable through the superintendents of the public 
employment offices. Appeal from the superintendents’ decisions may be taken to 
a board established in each employment office district. Decisions of these boards 
are reviewable by the commission or its representative. The decisions of the 
commission are subject to judicial review. 

Effective date. —^The voluntary features of the act became effective January 29, 
1934, but the compulsory features were not operative until July i, 1934, when con¬ 
tributions became payable. Benefits begin July i, 1935. 
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